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(57) ABSTRACT

A lower region of a temporary abutment includes an anti-
rotational feature for non-rotationally mating with a dental
implant. An upper region ol the temporary abutment
includes a first anti-rotational structure and at least one
retention groove. A top surface of the temporary abutment
includes one or more mformational markers that provide
information concerning the dental implant. A temporary
abutment cap 1s configured to be coupled to the upper region
of the temporary abutment. The temporary abutment cap has
at least one projection configured to mate with the at least
one retention groove of the temporary abutment. The tem-
porary abutment cap has a second anti-rotational structure
that 1s configured to slidably engage the first anti-rotational
structure of the temporary abutment. The temporary abut-
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ment cap 1s configured to be coupled with a temporary
prosthesis such that the temporary prosthesis and the tem-
porary abutment cap are removable from the temporary

abutment.

16 Claims, 31 Drawing Sheets
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TEMPORARY ABUTMENT WITH
COMBINATION OF SCANNING FEATURES
AND PROVISIONALIZATION FEATURES

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of prior application Ser.
No. 14/5735,717, filed Dec. 18, 2014 (now U.S. Pat. No.
10,368,964), which 1s a continuation of prior application Ser.
No. 13/4773,202, filed May 16, 2012, (now U.S. Pat. No.
8,944,816), which claims the benefit of U.S. Provisional
Application Ser. No. 61/486,630, filed May 16, 2011 (now
expired), each of which 1s hereby incorporated by reference
herein 1n 1ts entirety. This application 1s related to copending,
U.S. Ser. No. 13/473,219, filed on May 16, 2012, entitled
“Temporary Abutment with Combination of Scanning Fea-

tures and Provisionalization Features,” (now U.S. Pat. No.
8,944,818).

FIELD OF THE INVENTION

The present invention relates generally to a temporary
abutment 1n a dental implant system. More particularly, the
present invention relates to a temporary abutment having
scanning features and provisionalization features.

BACKGROUND OF THE INVENTION

The dental restoration of a partially or wholly edentulous
patient with artificial denftition 1s typically done 1 two
stages. In the first stage, an incision 1s made through the
gingiva to expose the underlying bone. An artificial tooth
root, 1 the form of a dental implant, 1s placed in the jawbone
for osseointegration. The dental implant generally includes
a threaded bore to receive a retaining screw for holding
mating components thereon. During the first stage, the gum
tissue overlying the mmplant 1s sutured and heals as the
osseolntegration process continues.

Once the osseointegration process 1s complete, the second
stage 1s initiated. Here, the gingival tissue 1s re-opened to
expose an end of the dental implant. A healing component or
healing abutment 1s fastened to the exposed end of the dental
implant to allow the gingival tissue to heal therearound. It
should be noted that the healing abutment can be placed on
the dental implant immediately after the implant has been
installed and before osseointegration. In recent years, for
some situations, the osseointegration step and gingival heal-
ing steps have been combined into a one-step process.

Prior healing abutments were generally round 1n profile,
but the artificial teeth or prostheses that eventually replaced
the healing abutments were not. Thus, the gingival tissue
would heal around the healing abutments creating an emer-
gence profile that approximated the size and contour of the
healing abutment and not the size and contour of the
prosthesis that was eventually attached to the implant. The
resulting discrepancies between the emergence profile of the
patient’s gingiva and the installed prosthesis could some-
times require additional visits with the dentist or climician to
finalize the installation process and/or compromise the aes-
thetic outcome of the installed prosthesis. The present dis-
closure 1s directed to solving this and other problems with
the prior healing abutments. There 1s also a need to resolve
problems related to temporization of a prosthesis, as often
times, prior to placing a permanent prosthesis, 1t 1s desirable
to place a temporary prosthesis at the same location on the
implant.
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2

In more recent years, scanning technologies have been
used to aid 1n the development of permanent prostheses. The
present disclosure 1s also directed at solving problems with

tying in the scanning technologies with the temporization of
prostheses.

SUMMARY OF TH.

INVENTION

(L]

An abutment assembly for attachment to a dental implant
includes a temporary abutment and a temporary abutment
cap. The temporary abutment has a lower region and an
upper region. The lower region includes an anti-rotational
feature for non-rotationally mating with the dental implant.
The upper region includes a first anti-rotational structure and
at least one retention groove. A top surface of the temporary
abutment 1ncludes one or more informational markers that
provide information concerning the dental implant. The
temporary abutment cap 1s configured to be coupled to the
upper region of the temporary abutment. The temporary
abutment cap has at least one projection configured to mate
with the at least one retention groove of the temporary
abutment. The temporary abutment cap has a second anti-
rotational structure that 1s configured to slidably engage the
first anti-rotational structure of the temporary abutment. An
outer surface of the temporary abutment cap 1s configured to
be coupled with a temporary prosthesis such that the tem-
porary prosthesis and the temporary abutment cap are
removable from the temporary abutment lifting access to the
informational markers.

A temporary prosthesis assembly for attachment to a
dental implant includes a temporary abutment, a temporary
abutment cap, and a temporary prosthesis. The temporary
abutment includes an anti-rotational feature for non-rota-
tionally mating with the dental implant. The temporary
abutment includes one or more mnformational markers. The
temporary abutment cap i1s configured to be removably
coupled to the temporary abutment so as to cover the
informational markers. The temporary prosthesis 1s config-
ured to be coupled the temporary abutment cap. The com-
bination of the temporary prosthesis and the temporary
abutment cap 1s removably coupled to the temporary abut-
ment.

An abutment for attachment to a dental implant 1includes
a lower region, an upper region, and an internal bore. The
lower region includes an anti-rotational feature for non-
rotationally mating with the dental implant. The upper
region includes an anti-rotational structure and at least one
axial retention structure. The anti-rotational structure and
the at least one axial retention structure i1s for engagement
with a tooth-shaped prosthetic component. The upper region
includes one or more mformational markers for providing
information concerning the dental implant that are revealed
after the tooth-shaped prosthetic component has been
removed from the abutment. The internal bore 1s configured
to rece1ve a fastening device for coupling the abutment to the
dental implant.

A temporary abutment system for attachment to different
types of dental implants includes a plurality of temporary
abutments and a temporary abutment cap. Each of the
temporary abutments includes a lower region and an upper
region. The lower region 1includes an anti-rotational feature
for non-rotationally mating with one of the dental implants.
The upper region includes a first anti-rotational structure and
a first axial retention structure. The upper region further
includes informational markers for providing information
concerning (1) the type of dental implant to which the
temporary abutment 1s to be attached and (11) positional or
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dimensional information related to the attached dental
implant. The temporary abutment cap has a second anti-
rotational structure for mating with the first anti-rotational
structure and a second axial retention structure for mating
with the first axial retention structure. The temporary abut-
ment cap 1s configured to be mated with any of the tempo-
rary abutments such that the temporary abutment cap covers
the informational markers.

A method of creating a patient-specific abutment to be
coupled to an mmplant installed in a mouth of a patient
includes non-rotationally attaching a temporary abutment to
the implant. The temporary abutment includes at least one
informational marker indicative of one or more character-
istics of the implant. A temporary prosthetic assembly 1s
non-rotationally attached to the temporary abutment such
that the temporary prosthetic assembly 1s removable there-
from. After a suflicient period of time during which gingival
tissue surrounding the temporary prosthetic assembly has
healed, the temporary prosthetic assembly 1s removed from
the temporary abutment. After the removing, at least a
portion of the mouth 1s scanned including the temporary
abutment to generate scan data. From the scan data, emer-
gence profile information for the gingival tissue adjacent to
the temporary abutment i1s obtained and informational
marker information from the temporary abutment 1s
obtained. Based on the emergence profile information for the
gingival tissue and the informational marker information, a
three-dimensional model of at least a portion of the mouth
1s created. A patient-specific abutment 1s designed from the
three-dimensional model.

A method of creating a patient-specific abutment to be
coupled to an mmplant installed in a mouth of a patient
includes attaching a non-round temporary prosthesis to the
implant. The temporary prosthesis includes a temporary
abutment that has at least one informational marker 1ndica-
tive of one or more characteristics of the implant. After
gingival tissue surrounding the temporary prosthesis has
healed 1n a non-round fashion, the temporary prosthesis 1s
disassembled to expose the at least one informational marker
on the temporary abutment without removing the temporary
abutment from the implant. A scanning process 1s used to
scan the at least one informational marker to obtain data
including data associated with information about the
implant. A patient-specific abutment 1s created from the data
obtained via the scanning process.

A method of creating a patient-specific abutment to be
coupled to an mmplant installed in a mouth of a patient
includes non-rotationally attaching a temporary abutment to
the dental implant. The temporary abutment includes at least
one informational marker indicative of one or more charac-
teristics of the implant. At least a portion of the mouth
including the temporary abutment 1s scanned to generate a
first set of scan data. After a shape for a temporary prosthesis
has been selected, a temporary prosthesis 1s scanned outside
of the mouth to generate a second set of scan data. The
temporary prosthesis 1s attached to the temporary abutment
such that the temporary prosthesis 1s removable therefrom.
The first and the second sets of scan data 1s analyzed to
obtain informational marker information and to obtain pre-
dicted anatomically shaped emergence gingiva profile infor-
mation. A three-dimensional model of at least a portion of
the mouth from the first and the second sets of scan data 1s
created. A patient-specific abutment 1s designed from the
three-dimensional model.

A method of creating a patient-specific abutment to be
coupled to an mmplant installed in a mouth of a patient
includes non-rotationally attaching a temporary abutment to
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the implant. The temporary abutment includes at least one
informational marker indicative of one or more character-
istics of the implant. A temporary abutment cap 1s snap-fitted
on the temporary abutment such that the temporary abut-
ment cap 1s removable therefrom and at least partially
obscures the at least one informational marker of the tem-
porary abutment. A temporary prosthesis 1s attached to the
temporary abutment cap. After a suflicient period of time
during which gingival tissue surrounding the temporary
prosthesis, the temporary abutment cap, and the temporary
abutment has healed, the temporary prosthesis and the
temporary abutment cap are removed from the temporary
abutment. After the removing, at least a portion of the mouth
1s scanned including the temporary abutment to generate
scan data. From the scan data, emergence profile informa-
tion for the gingival tissue adjacent to the temporary abut-
ment 1s obtained and informational marker information from
the temporary abutment 1s obtained. Based on the emergence
proflle information for the gingival tissue and the informa-
tional marker information, a three-dimensional model of at
least a portion of the mouth 1s created. A patient-speciiic
abutment 1s designed from the three-dimensional model.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other advantages of the invention will
become apparent upon reading the following detailed
description and upon reference to the drawings.

FIG. 1A 1s a perspective view of a temporary abutment;

FIG. 1B 1s a top view of the temporary abutment shown
in FIG. 1A;

FIG. 2A 1s a perspective view of a second temporary
abutment;

FIG. 2B 15 a top view of the second temporary abutment
shown 1n FIG. 2A;

FIG. 3A 15 a perspective view of a fastening device used
for holding the temporary abutments of the present disclo-
sure on a dental implant;

FIG. 3B 1s a side cross-sectional view of the fastening
device shown in FIG. 3A;

FIG. 4A 15 a perspective view ol a temporary abutment
cap,

FIG. 4B 1s a side view of the temporary abutment cap
shown 1n FIG. 4A;

FIG. SA 1s a perspective view of an abutment assembly;

FIG. 5B 1s a top cross-sectional view of the abutment
assembly as shown 1 FIG. 5A;

FIG. 6A 1s an exploded cross-sectional view of a pros-
thesis assembly and a dental implant;

FIG. 6B 1s an assembled cross-sectional view of the
prosthesis assembly coupled to the dental implant shown in
FIG. 6A;

FIG. 7A 1s an exploded perspective view of an unmodified
temporary abutment assembly including a temporary abut-
ment, an unmodified temporary abutment cap, and a fasten-
ing device;

FIG. 7B 1s an assembled perspective view of the assembly
shown 1n FIG. 7A with the temporary abutment cap modi-
fied:;

FIG. 8A 1s an exploded perspective view of a prosthesis
assembly and an 1implant according to an alternative embodi-
ment of the invention;

FIG. 8B is a perspective view of a temporary abutment of
the prosthesis assembly of FIG. 8A;

FIG. 8C 1s a perspective view of a screw of the prosthesis
assembly of FIG. 8A;
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FIG. 8D 1s a perspective view ol a temporary abutment
cap of the prosthesis assembly of FIG. 8A;

FIG. 8E 1s an exploded cross-sectional view of the pros-
thesis assembly and the implant of FIG. 8A;

FIG. 8F 1s an assembled cross-sectional view of the
prosthesis assembly and the implant of FIG. 8A;

FIG. 9A 1s an exploded perspective view of a prosthesis
assembly and an implant according to another alternative
embodiment of the invention;

FI1G. 9B 1s a perspective view of a temporary abutment of
the prosthesis assembly of FIG. 9A;

FIG. 9C 1s a perspective view of a temporary abutment
cap of the prosthesis assembly of FIG. 9A;

FIG. 9D 1s an exploded cross-sectional view of the
prosthesis assembly and the implant of FIG. 9A;

FIG. 9E 1s an assembled cross-sectional view of the
prosthesis assembly and the implant of FIG. 9A;

FIG. 10A 1s an exploded perspective view of a prosthesis
assembly and an 1mplant according to yet a further alterna-
tive embodiment of the invention;

FIG. 10B 1s a perspective view of a temporary abutment
of the prosthesis assembly of FIG. 10A;

FIG. 10C 1s a perspective view of a temporary abutment
cap of the prosthesis assembly of FIG. 10A;

FIG. 10D 1s an exploded cross-sectional of the prosthesis
assembly and the implant of FIG. 10A;

FIG. 10E 1s an assembled cross-sectional view of the
prosthesis assembly and the implant of FIG. 10A;

FIG. 11A 15 an exploded perspective view of a prosthesis
assembly and an implant according to yet another alternative
embodiment of the invention;

FIG. 11B 1s a perspective view of a temporary abutment
of the prosthesis assembly of FIG. 11A;

FIG. 11C 1s a perspective view ol a temporary abutment
cap ol the prosthesis assembly of FIG. 11A;

FIG. 11D 1s an exploded cross-sectional view of the
prosthesis assembly and the implant of FIG. 11A;

FIG. 11E 1s an assembled cross-sectional view of the
prosthesis assembly and the implant of FIG. 11A;

FIG. 12A 1s an exploded perspective view of a prosthesis
assembly and an 1implant according to yet another alternative
embodiment of the invention;

FIG. 12B 1s a perspective view ol a temporary abutment
of the prosthesis assembly of FIG. 12A;

FIG. 12C 1s a perspective view of a temporary abutment
cap ol the prosthesis assembly of FIG. 12A;

FIG. 12D 1s an exploded cross-sectional view of the
prosthesis assembly and the implant of FIG. 12A;

FIG. 12E 1s an assembled cross-sectional view of the
prosthesis assembly and the implant of FIG. 12A;

FIG. 13A 15 an exploded perspective view of a prosthesis
assembly and an implant according to yet another alternative
embodiment of the invention;

FIG. 13B 1s a perspective view ol a temporary abutment
of the prosthesis assembly of FIG. 13A;

FIG. 13C 1s a cross-sectional view of the temporary
abutment of FIG. 13B;

FIG. 13D 1s a perspective view of a temporary abutment
cap ol the prosthesis assembly of FIG. 13A;

FIG. 13E 1s a cross-sectional view of the temporary
abutment cap of FIG. 13D;

FIG. 13F 1s an exploded cross-sectional view of the
prosthesis assembly and the implant of FIG. 13A;

FIG. 13G 1s an assembled cross-sectional view of the
prosthesis assembly and the implant of FIG. 13A;

FIG. 13H i1s an assembled partial cross-sectional view of
the prosthesis assembly and the implant of FIG. 13A;
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FIG. 14A 15 an exploded perspective view of a prosthesis
assembly and a dental implant according to yet another

alternative embodiment of the invention;

FIG. 14B 1s an exploded perspective view of a prosthesis
assembly and a dental implant according to yet another
alternative embodiment of the invention:

FIG. 14C 1s an exploded perspective view of a prosthesis
assembly and a dental implant according to yet another
alternative embodiment of the invention;

FIG. 15 1s a tlow chart of a method for making a
permanent patient-specific abutment and permanent tooth
prosthesis using the prosthesis assembly components of the
present 1nvention;

FIG. 16 1s a flow chart of a method for making a
permanent patient-specific abutment and permanent tooth
prosthesis including a method for preparing to install an
implant; and

FIG. 17 1s a flow chart of a method for making a
permanent patient-specific abutment and permanent tooth
prosthesis using the prosthesis assembly components of the
present 1nvention.

While the present disclosure 1s susceptible to various
modifications and alternative forms, specific embodiments
have been shown by way of example 1n the drawings and
will be described 1n detail herein. It should be understood,
however, that the present disclosure 1s not intended to be
limited to the particular forms disclosed. Rather, the present
disclosure 1s to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the present
disclosure as defined by the appended claims.

DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

Retelling to FIGS. 1A and 1B, a temporary abutment 10
of the present disclosure (like other temporary abutments of
the present disclosure) may be used for at least four pur-
poses, which will be explained 1n more detail below. First,
the temporary abutment 110 may serve as a gingival healing
abutment as 1ts exterior surface 1s contoured to aid in the
healing of a patient’s gingival tissue. Second, the temporary
abutment 10 may serve as a temporary prosthesis (1.e., 1t
provides a convenient mount for removably attaching an
acrylic portion having an anatomical tooth shape). Third, the
temporary abutment 10 serves as a scanning member to
permit a clinician to use one or more scanning techniques to
obtain necessary imnformation about the underlying implant’s
location and orientation for use 1in developing permanent
prosthetic components. And fourth, the temporary abutment
10 may serve as a permanent abutment providing a conve-
nient mount for a permanent prosthesis having an anatomi-
cal tooth shape.

The temporary abutment 10 has a subgingival region 20
and a supragingival region 30, which are separated by a
flange 50. An outer surface 55 (best shown 1n FIG. SA) of
the flange 50 1s positioned to engage and aid in forming a
patient’s gingival tissue during the healing process. The
subgingival region 20 includes an anti-rotational feature 22
(e.g., a hexagonal section) for mating with a corresponding
anti-rotational feature of an implant (e.g., implant 120 1n
FIG. 6A). The anti-rotational feature 22 of the temporary
abutment 10 can be any type of boss (e.g., polygonal boss,
star boss, clover boss, etc.) or socket (e.g., polygonal socket,
star socket, clover socket, etc.) such that 1t corresponds with
an anti-rotational feature of the underlying implant to pre-
vent relative rotation of the temporary abutment 10 with
respect to the mmplant 120. It 1s contemplated that the
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temporary abutment 10 (and the other temporary abutments
of the present disclosure) can be fashioned from gold,
titanium, plastic, ceramic, or other similar metals or com-
posites.

The supragingival region 30 includes one or more reten-
tion grooves or structures 32 and an anti-rotational structure
34 (e.g., a flat wall or surface). The retention grooves 32 are
configured to mate in a snap-type axial holding engagement
with corresponding male circumierential features or struc-
tures 86 (shown in FIGS. 4A and 4B) of a temporary
abutment cap 80 (shown in FIGS. 4A and 4B). The one or
more retention grooves 32 are configured to mate with the
male circumierential features 86 with a retention force
between about one and about ten pounds of force. That 1s, 1t
takes between about one and about ten pounds of force to
remove the temporary abutment cap 80 from its snap-fit type
engagement with the temporary abutment 10. Alternatively,
the supragingival region 30 of the temporary abutment 10
can include male circumierential features that are configured
to mate 1 a snap-type axial holding engagement with
corresponding retention grooves on an inside surface of the
temporary abutment cap 80 (not shown).

The anti-rotational structure 34 1s configured to mate 1n a
slidable engagement with a corresponding anti-rotational
structure 84 (shown 1n FIGS. 4A and 4B) to prevent relative
rotation of the temporary abutment cap 80 and the temporary
abutment 10. In the illustrated implementation, the anti-
rotational structure 34 generally extends from a top surface
60 of the temporary abutment 10 to the flange 50. While the
anti-rotational structure 34 i1s shown as a flat wall on the
supragingival region 30, the anti-rotational structure 34 can
be one of a variety of known anti-rotational structures, such
as, Tor example, one or more grooves, slots, projections, or
any combination thereof. Examples of anti-rotational struc-
tures for dental posts are shown 1n U.S. Pat. Nos. 6,120,293,
6,159,010, and 8,002,547, each of which 1s commonly
owned by the assignee of the present application and 1is
hereby 1incorporated by reference herein in 1ts entirety.
Regardless of the type of anti-rotational structure 34 chosen
for the supragingival region 30 of the temporary abutment
10, the temporary abutment cap 80 has a correspondingly
shaped structural surface (e.g., anti-rotational structure 84)
for engaging the anti-rotational structure 34 so as to prevent
relative rotation between the two components.

The temporary abutment 10 i1s generally cylindrical in
shape with an internal bore 40 for receiving a screw 70
(shown in FIGS. 3A and 3B) to removably couple the

temporary abutment 10 to the implant 120. The top surface
60, which 1s best shown 1n FIG. 1B, includes two informa-
tional marker locations 62. The informational marker loca-
tions 62 are positioned circumierentially around the top
surface 60 of the temporary abutment 10. While the tem-
porary abutment 10 1s shown with informational marker
locations 62 only at locations of 3 o’clock, and 6 o’clock
with respect to the anti-rotational structure 34 being at 12
o’clock, 1t 1s contemplated that additional informational
marker locations (not shown) can be placed at 9 o’clock, 12
o’clock, and/or at any positions therebetween.

Each of the informational marker locations 62 1s config-
ured to include one or more informational markers 64. The
informational marker 64 1s shown as one notch; however, the
present disclosure contemplates that the informational mark-
ers 64—for all of the embodiments disclosed herein—can be
positive 1nformational markers, negative informational
markers, raised projections/pimples, recesses or dimples,
notches, lines, etching, alphanumeric characters, etc. It 1s
turther contemplated that the cross-section of the informa-

10

15

20

25

30

35

40

45

50

55

60

65

8

tional markers 64 can be rectangular, triangular, or various
other shapes. Further, the informational marker locations 62
themselves can act as informational markers and provide
and/or indicate information.

The informational markers 64 are indicative of one or

more characteristics of the temporary abutment 10 itself

and/or of the underlying implant 120 (shown 1n FIG. 6A) to
which the temporary abutment 10 1s attached. For example,
one or more of the informational markers 64 can be geo-
metrically aligned with a flat of the non-rotational feature 22
of the temporary abutment 10 and/or a flat on the underlying
implant to indicate the rotational orientation of the non-
rotational features of the temporary abutment 10 and/or of
the underlying implant. It 1s also contemplated that one or
more of the informational markers 64 may correspond to the
height of the temporary abutment 10 and, hence, a height or
vertical position (1.e., z-axis location) of a table or seating
surface of the underlying implant. For another example, the
informational markers 64 can be indicative of the x-y
location of the table or seating surface of the underlying
implant. For another example, the informational markers 64
can be indicative of the angle that the underlying implant
rests with respect to vertical within the patient’s jawbone
(e.g., pitch and yaw). For another example, the informa-
tional markers 64 can be indicative of the size and/or shape
of the temporary abutment 10 and/or the underlying implant.
For another example, the informational markers 64 can be
indicative of the manufacturer of the underlying implant.

The informational markers 64 can be part of a binary
marking system that identifies unique characteristics of the
temporary abutment 10 and/or the underlying implant 120.
As 1s well known, a binary-coded system exists as an array
of digits, where the digits are either “1” or “0” that represent
two states, respectively, ON and OFF. For each informa-
tional marking location 62, the presence of an informational
marker 64 (“ON”) 1s a 1 and the absence of an informational
marker 64 (“OFF”) 1s a 0. By grouping sets of 1’s and 0’s
together starting from a known starting location (e.g., 3
o’clock or the first location in the clockwise direction from
the anti-rotational structure 34), information about each
temporary abutment 10 1s known. For the temporary abut-
ment 10, the two informational marker locations 62 can
provide four different combinations. Additional details on
informational markers and the characteristics of the under-
lying implant and/or the abutment that are identified by the
informational markers (e.g., informational markers 64) can
be found mm U.S. Pat. No. 7,988,449, which 1s hereby
incorporated by reference herein 1n 1ts entirety.

Referring to FIGS. 2A and 2B, a temporary abutment 10’
1s shown. The temporary abutment 10' includes all of the
same features as the temporary abutment 10, where like
reference numbers are used for like components; however,
the temporary abutment 10' 1s a different size of temporary
abutment. The diflerence 1s noticeable by reference to the
orientation or positioning of the informational marker 64'
and the informational marker locations 62' on the top surface
60 of the temporary abutment 10'. A quick comparison of the
top surface 60 of the temporary abutment 10 with the top
surface 60 of the temporary abutment 10' reveals that the
informational marker 64' 1s 1n a different orientation, which
indicates that the temporary abutment 10' has at least one
characteristic that 1s diflerent from the temporary abutment
10. For example, the temporary abutment 10' has a larger or
wider subgingival region 20 and flange 50 than the subgin-
gival region 20 and tlange 50 of the temporary abutment 10.
For another example, the outer surface 55 of the tlange 50
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of the temporary abutment 10' can have a different curve
and/or profile than the outer surface 55 of the flange 50 of
the temporary abutment 10.

Referring to FIGS. 3A and 3B, a fasteming device such as
the screw or attaching bolt 70 includes a threaded portion 72,
a shaft portion 74, and a head portion 76 including a socket.
The head portion 76 on the exposed surface of a head of the
screw 70 1s shaped to accept a wrench (not shown) for
threadably engaging the screw 70 1nto a threaded bore of an
implant 120 (shown 1n FIG. 6 A). It 1s contemplated that each
of the temporary abutments described herein and shown 1n
the figures can be secured to an implant by means of the
screw 70, or by means of a similar screw, as 1s known 1n the
art. It 1s further contemplated that one or more washers (e.g.,
locking washer) and/or O-rings (e.g., sealing O-ring) can be
placed on the screw 70 (e.g., below the head portion 76 on
the shait portion 74 and/or about or on the head portion 76)
prior to installation of the same. While not shown 1n FIGS.
3 A and 3B, the head portion 76 of the screw 70 can include
one or more informational marker locations and/or informa-
tional markers that are the same as, or similar to, the
informational marker locations 62 and the informational
markers 64 described above in reference to the temporary
abutment 10 (see e.g., notches 478 of screw 470 1n FI1G. 8C).
Such informational markers on the screw 70 can provide
and/or be indicative of information such as, for example, a
connection type of the underlying implant (e.g., implant 120
of FIG. 6A), a manufacturer of the underlying implant, a
height, a width, a pitch, a vaw, or a combination thereof, of
the screw 70 1tself, of the temporary abutment 10, and/or of
the underlying implant.

Now referring to FIGS. 4A and 4B, the temporary abut-
ment cap 80 has a generally cylindrical outer surface 81 (or
it could have a slight taper) and 1s configured to fit over the
supragingival region 30 of the temporary abutment 10 after
the screw 70 1s installed. Alternatively, 1t 1s contemplated
that the temporary abutment cap 80 includes an aperture (see
¢.g., aperture 483 1n temporary abutment cap 480 1 FIG.
8D) 1n a top portion thereot to provide access for the screw
70 to be installed after the temporary abutment cap 80 is
installed on the temporary abutment 10.

The temporary abutment cap 80 includes an anti-rota-
tional structure 84 that projects inward from an inner surface
82 of the temporary abutment cap 80. The anti-rotational
structure 84 1s configured to engage with and/or abut the
anti-rotational structure 34 of the temporary abutment 10 1n
a slidable manner as the temporary abutment cap 80 1s shid
over the temporary abutment 10. The outer dimensions (e.g.,
diameter) of the supragingival region 30 of the temporary
abutment 10 and the inner dimensions of the mner surface 82
of the temporary abutment cap 80 are configured such that
the temporary abutment cap 80 can be slid over the suprag-
ingival region 30 1n only one rotational orientation. Such a
design prevents the temporary abutment cap 80 from rotat-
ing with respect to the supragingival region 30 of the
temporary abutment 10 once installed. It 1s contemplated
that the temporary abutment cap 80 can include more than
one anti-rotational structure 84 configured to mate with a
corresponding number of anti-rotational structures 34 of the
temporary abutment 10.

The temporary abutment cap 80 includes one or more
male circumierential features 86 that are configured to mate
with the temporary abutment 10 in a snap-fit type engage-
ment. The one or more male circumierential features 86 are
circumierential projections that mate with corresponding
ones of the retention grooves 32 on the supragingival region
30 of the temporary abutment 10. Such a mating of the male
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circumierential features 86 with the retention grooves 32
removably couples the temporary abutment cap 80 to the
temporary abutment 10. It 1s contemplated that such a
removable snap-fit type engagement provides a clinician
installing the temporary abutment cap 80 with mechanical
and/or audible feedback that a bottom end 88 (FIG. 4A) of
the temporary abutment cap 80 1s properly seated on the
flange 50 (FIG. 1A) of the temporary abutment 10.

Now referring to FIGS. 5A and 5B, an abutment assembly
85 1includes the temporary abutment 10 engaged with the
temporary abutment cap 80 in a snap-iit type engagement.
As shown 1 FIG. 5A, the temporary abutment cap 80 1s
installed on the temporary abutment 10 such that the bottom
end 88 (FIG. 4A) of the temporary abutment cap 80 abuts
and/or contacts the flange 50 (FIGS. 1A and 1B) of the
temporary abutment 10 and the male circumierential pro-
jections 86 (FIGS. 4A and 4B) of the temporary abutment
cap 80 engage the retention grooves 32 (FIGS. 1A and 1B)
of the temporary abutment 10. As shown in FIG. 5B, the
anti-rotational structure 34 of the temporary abutment 10 1s
positioned adjacent to the anti-rotational structure 84.

Referring to FIGS. 6A and 6B, an exploded view (FIG.
6A) and an assembled view (FIG. 6B) of a temporary
prosthesis assembly or a prosthesis assembly 100 and dental
implant 120 1s shown. The prosthesis assembly 100 includes
the temporary abutment 10 and the temporary abutment cap
80 coupled to a temporary prosthesis 90 (e.g., a temporary
tooth). The implant 120 1s installed 1n the jawbone (not
shown) of a patient, and then the temporary abutment 10 1s
non-rotationally attached to the implant 120 via the non-
rotational feature 22 and the screw 70. The temporary
abutment 10 1s attached to the implant 120 such that a
bottom portion of the tlange 50 of the temporary abutment
10 abuts and/or rests upon a table or seating surface 123 of
the dental implant 120. The temporary abutment cap 80 1s
snap-fitted onto the temporary abutment 10 and then the
temporary prosthesis 90 1s coupled to the temporary abut-
ment cap 80.

The outer surface 81 of the temporary abutment cap 80 1s
configured to mate with and/or to be bonded with the
temporary prosthesis 90. It 1s contemplated that the tempo-
rary prosthesis 90 1s coupled to the temporary abutment cap
80 using cement (e.g., dental cement), glue, bonding agent,
a press-fit engagement, a snap or click-type engagement, a
screw or bolt, or a combination thereof. It 1s further con-
templated that the temporary prosthesis 90 1s removably or
permanently coupled to the temporary abutment cap 80 such
that the temporary prosthesis 90 and the temporary abutment
cap 80 can be removed separately or in unison from the
temporary abutment 10. Removal of the temporary prosthe-
s1s 90 and the temporary abutment cap 80 exposes the top
surface of the temporary abutment 10 including the infor-
mational markers 64, which can be scanned directly or
indirectly (e.g., from an impression and/or stone/plaster
model) to generate scan data that 1s at least used to determine
the location and orientation of the implant 120, which, as
explained herein, 1s used when developing a permanent
patient-specific abutment and/or prosthesis.

The outer surface of the temporary prosthesis 90 and/or
the outer surface 335 of the flange 50 are configured to be
suitable for replicating the gingival emergence profile
formed by a natural tooth (e.g., 1n a non-round shape). As
such, after the temporary prosthesis 90 is installed, the
patient’s gingiva 1s permitted to heal around the temporary
prosthesis 90 and/or the temporary abutment 10. Such a
prosthesis assembly 100 results in a gingival emergence
profile approximating that of what would be around a natural
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tooth and/or that of what a clinician determined to be most
appropriate for the given implant installation site (e.g., an
ovular shape). In other words, the prosthesis assembly 100
also acts as a gingival healing abutment. This 1s advanta-
geous because, after the patient’s mouth has an opportunity
to heal and 1s ready to be processed (e.g., intra-oral direct
scanning, impression scanning, or scanning ol a model
formed from the impression) for creating a permanent
patient-specific abutment and prosthesis, the temporary
prosthesis 90 and the temporary abutment cap 80 are
removed to reveal the temporary abutment 10 and the
resulting emergence profile of the adjacent gingiva. Because
the resulting emergence profile approximates that of a natu-
ral tooth, the permanent patient-specific abutment and pros-
thesis can be accurately created from the scan data and/or
from known data associated with the temporary abutment 10
(c.g., the known contours of the outer surface 55 of the
flange 50 of the temporary abutment 10). For example, the
permanent patient-specific abutment and prosthesis can be
created and attached to the underlying implant 120 such that
the permanent patient-specific abutment and prosthesis (not
shown) are highly aesthetic and fit closely within the gingiva
emergence profile adjacent to the implant 120 that was
formed by the prosthesis assembly 100.

To create a permanent patient-specific abutment and pros-
thesis (not shown), after the temporary abutment cap 80 and
attached temporary prosthesis 90 are removed, the dental
region of the patient’s mouth including the temporary abut-
ment 10 1s scanned from a stone model (1.e., a replica of the
patient’s dental conditions), from 1mpression material of an
impression of the patient’s dental conditions including the
temporary abutment 10, or directly i the mouth of the
patient. Scanning can be accomplished using a laser scan-
ning technique, a photographic scanning technique, or a
mechanical sensing technique. These methods of scanning,
directly 1n a patient’s mouth, an impression of the same, and
a model of the same, using any of the aforementioned
techniques, are described in further detail 1n U.S. Pat. No.
7,988,449, which was previously incorporated by reference
herein 1n its entirety.

The scanned data or information obtained from the scan-
ning process 1s then transferred to a graphical 1imaging
program for analysis. The graphical imaging soitware pro-
gram, due to the information markers 64 on the top surface
60 of the temporary abutment 10, can aid in performing a
wide variety of functions. For example, the graphical imag-
Ing program can scan an opposing cast i order to develop
an opposing occlusal scheme and relate this imformation
back to the primary model. This feature 1s extremely 1mpor-
tant because many climical patients have implants in both
maxillary and mandibular locations. Each of the features of
the temporary abutment 10 and underlying implant 120 1s
analyzed and determined based on the presence/absence of
the information markers 64 and the orientation/location of
the informational markers 64 on the top surface 60 of the
temporary abutment 10. And, as mentioned above, the
emergence contour or profile of the gingival tissue that was
created by the prosthesis assembly 100 1s also received 1n the
scan.

Final dimensional information determined by the graphi-
cal imaging computer program 1s transferred from the com-
puter to a milling machine (e.g., a 5 axis milling machine)
to fabricate the permanent patient-specific abutment and/or
permanent prosthesis. It 1s contemplated that the permanent
patient-specific abutment and/or permanent prosthesis can
be fashioned from gold, titanium, plastic, ceramic, or other
similar metals or composites.
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Alternatively and/or additionally, one or more rapid pro-
totype models of the patient’s mouth, including a replica of
the gingival contours, can be fabricated based on the dimen-
sional information and/or the original scanned information/
data. The rapid prototype model(s) can be used by a clinician
to develop, for example, the permanent prosthesis. Addi-
tional details on rapid prototype models and rapid prototyp-
ing 1 general can be found 1n U.S. Pat. No. 8,185,224,
which 1s hereby incorporated by reference herein in its
entirety.

FIGS. 7A-7B 1llustrate an alternative abutment assembly
200. FIG. 7A shows an exploded view of the abutment
assembly 200 including the temporary abutment 10 and a
temporary abutment cap 280. The temporary abutment cap
280 1s configured to be installed on the temporary abutment
10 such that (1) a bottom end 288 of the temporary abutment
cap 280 abuts and/or contacts a top portion of the flange 50
of the temporary abutment 10 and (2) male circumierential
projections 286 of the temporary abutment cap 280 engage
the retention grooves 32 of the temporary abutment 10 1n a
snap-fit type engagement.

The temporary abutment cap 280 1s similar to the tem-
porary abutment cap 80, described herein and shown in
FIGS. 4A and 4B, except that the temporary abutment cap
280 includes additional material 282 configured to be cut or
shaved or otherwise modified by a clinician to approximate
the size, shape, position, and general likeness of an ana-
tomically shaped tooth when attached to the temporary
abutment 10. For example, as shown i FIG. 7B, the
additional material 282 of the temporary abutment cap 280
1s modified to look like an anatomically shaped tooth when
attached to the temporary abutment 10 installed on the
dental implant 120 (not shown 1n FIG. 7B) in the mouth of
a patient. The embodiment of FIGS. 7A and 7B 1s different
from FIGS. 4A and 4B in which material (e.g., the temporary
prosthesis 90) 1s added to the temporary abutment cap 80 to
form the emergence profile of the gingival tissue.

Alternatively, the additional material 282 can be modified
such that the modified portion of the temporary abutment
cap 280 1s configured to be coupled with a temporary
prosthesis or crown (not shown) in a manner similar to how
the temporary prosthesis 90 1s coupled to the temporary
abutment cap 80, described above and shown 1n FIGS. 6A
and 6B.

According to some additional alternative implementations
of the present aspects, 1n lieu of a clinician modifying the
additional material 282 of the temporary abutment cap 280,
a temporary abutment cap can be supplied with a shape and
s1ze such that the temporary abutment cap includes an outer
surface that approximates the size and shape of an anatomi-
cally shaped tooth when attached to the temporary abutment
10 installed on the dental implant 120 1n the mouth of a
patient. That 1s, 1t 1s contemplated that a temporary abutment
cap can be formed with an outer surface that includes a
preformed anatomically shaped tooth (e.g., a tooth prosthe-
s1s) that 1s configured to be attached to the temporary
abutment 10 1n a similar manner as the temporary abutment
cap 80 1s attached to the temporary abutment 10 described
herein.

It 1s further contemplated that a kit or package of tempo-
rary abutment caps, where each temporary abutment cap
includes an outer surface with an anatomically shaped tooth
(not shown), can be supplied and/or packaged together for
use by, for example, clinicians. In such alternatives, the
clinician 1s supplied with a variety of temporary abutment
caps including different anatomically shaped teeth that can
be attached to the temporary abutment 10 as described
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herein and used directly as temporary prostheses without
turther modification or attachment of additional compo-
nents. In each of these alternatives, the temporary abutment
10 1s still usetul for scanning.

In some implementations of the disclosed concepts, the 5
retention grooves 32 and the male circumiferential features
86 can be formed to provide a fixed rotational orientation
between the temporary abutment 10, 10" and the temporary
abutment cap 80. For example, one or more of the retention
grooves 32 can have a unique length and/or size (as com- 10
pared with the other ones of the retention grooves 32) that
1s designed to mate with a corresponding one of the male
circumierential features 86 having a corresponding unique
length and/or size (as compared with the other ones of the
male circumierential features 86) such that the temporary 15
abutment cap 80 can only be attached (e.g., via snap-it
connection) to the temporary abutment 10, 10' in one rota-
tional orientation.

Referring to FIGS. 8A to 8F, various views of components
of an alternative prosthesis assembly 400 and the dental 20
implant 120 are shown. As shown 1n FIG. 8A, the prosthesis
assembly 400 includes a temporary abutment 410, a tem-
porary abutment cap 480, a screw 470, and a temporary
prosthesis 490, each of which 1s similar to, or the same as,
corresponding components of the previously described pros- 25
thesis assemblies. In FIGS. 8 A to 8F, each of the components
and features 1s 1dentified by a 400-series reference numeral,
and those 400-series reference numerals correspond to like
features of the various components and features of the
previously described prosthesis assemblies. For example, 30
reference numeral 434 1s used to describe the non-rotational
structure 434 (FIG. 8B), which 1s the same as, or similar to,
the non-rotational structure 34 (FIG. 1A). Additionally,
reference numerals 440, 460, 472, 474, and 481 are used 1n
the figures to illustrate features that are the same as, or 35
similar to, previously described features with reference
numbers 40, 60, 72, 74, and 81, respectively.

Referring to FIG. 8B, the temporary abutment 410 gen-
erally includes all of the same features as the temporary
abutment 10, which 1s most similar to the temporary abut- 40
ment 410; however, the temporary abutment 410 has a
different overall shape and/or size. Specifically, the tempo-
rary abutment 410 includes a continuous retention groove
432 that circumscribes the entire supragingival region 430 of
the temporary abutment 410 instead of including the reten- 45
tion grooves 32 (FIG. 1A) of the temporary abutment 10.
Additionally, the continuous retention groove 432 (FIG. 8B)
1s positioned completely below the non-rotational structure
434 of the temporary abutment 410 as compared to the
positioning of the retention grooves 32 of the temporary 50
abutment 10 which are positioned adjacent to a central
region of the non-rotational structure 34 of the temporary
abutment 10 (e.g., the retention grooves 32 are relatively
higher on the temporary abutment 10). Irrespective of the
placement of the continuous retention groove 432 on the 55
supragingival region 430 of the temporary abutment 410, the
continuous retention groove 432 (FIG. 8B) functions 1n the
same, or similar, manner as the retention grooves 32 (FIG.
1A) 1n that the continuous retention groove 432 1s config-
ured to mate with one or more projections 486 ol the 60
temporary abutment cap 480 (FIG. 8D) 1n a snap-iit type
engagement (shown in FIG. 8F).

An outer surface 455 of a flange 450 of the temporary
abutment 410 (e.g., portion of 410 that separates a subgin-
gival region 420 and a supragingival region 430) also diflers 65
from the outer surface 55 of the flange 50 of the temporary
abutment 10, which 1s best seen by comparing FIG. 6B with
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FIG. 8F. Specifically, the outer surface 455 of the flange 450
of the temporary abutment 410 has a differently shaped
contour for engaging and aiding in forming a patient’s
gingival tissue during the healing process. Various other
contours of the outer surface 455 of the flange 450 can be
used depending on the particular conditions present in the
patient’s mouth.

A turther difference between the temporary abutment 410
(FIG. 8B) and the temporary abutment 10 (FIG. 1A) 1s that
the temporary abutment 410 includes three informational
marker locations 462 and two informational markers 464 as
compared to the two informational marker locations 62 and
the one informational marker 64 of the temporary abutment
10. The additional informational marker location 462 can aid
in providing additional information about the temporary
abutment 410 and/or the underlying dental implant 120 by
providing, for example, additional potential binary combi-
nations (e.g., three binary informational markers provide the
ability to identify eight different configurations).

Referring to FIG. 8C, the screw 470 generally includes all
of the same features as the screw 70; however, an upper part
of a head portion 476 of the screw 470 1s modified. Spe-
cifically, in addition to the head portion 476 including a
socket 479 to accept a wrench (not shown) for threadably
engaging the screw 470 1nto the threaded bore of the implant
120 (see FIGS. 8A, 8E, and 8F), the head portion 476
includes a lip 477 and one or more notches 478.

The lip 477 has a larger outer diameter than the outer
diameter of the rest of the head portion 476 such that the lip
477 engages with the temporary abutment cap 480 when the
temporary abutment cap 480 1s engaged with (e.g., snapped
onto) the temporary abutment 410 as best shown in FIG. 8F.
Such an engagement between the lip 477 and the temporary
abutment cap 480 provides additional rigidity to the pros-
thesis assembly 400 1n 1ts assembled configuration (FIG.
8F). Alternatively, the screw 470 can be sized and shaped
such that the head portion 476 does not engage the tempo-
rary abutment cap 480 (see e.g., FIG. 6B).

The one or more notches 478 in the head portion 476 can
act as iformational marker locations and/or informational
markers 1n the same, or similar, manner as the informational
marker locations 62, 462 and the informational markers 64,
464 described heremn. Specifically, the notches 478 can
indicate information regarding one or more aspects of the
prosthesis assembly 400 and/or the dental implant 120, such
as, for example, a connection type of the underlying implant,
the type of prosthesis assembly, a manufacturer of the
underlying implant, a height, a width, a pitch, a yaw, or a
combination thereol of the temporary abutment 410 and/or
of the underlying implant 120, etc.

Referring to FIG. 8D, the temporary abutment cap 480
generally includes all of the same features as the temporary
abutment cap 80, which 1s most similar to the temporary
abutment cap 480; however, the temporary abutment cap
480 has a different overall shape and/or size to correspond
with the temporary abutment 410. Specifically, while the
temporary abutment cap 480 includes one or more projec-
tions 486 (similar to the projections 86 of the temporary
abutment cap 80 1n FIG. 4A), the projections 486 (FI1G. 8D)
are formed by a continuous projection that circumscribes an
inner surtace 482 of the temporary abutment cap 480 that 1s
separated 1nto the projections 486 by a plurality of notches
487. The notches 487 allow for the temporary abutment cap
480 to be removed from the temporary abutment 410, when
engaged 1n the snap-fit type engagement shown in FIG. 8F,
with relatively less force then 11 the projections 486 were
continuous (e.g., not separated by the notches 487). Alter-
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natively, the projections 486 (FIG. 8D) of the temporary
abutment cap 480 can be formed in the same, or similar
manner as the projections 86 (FIG. 4A) of the temporary
abutment cap 80 (e.g., without the notches 487).

Additionally, the projections 486 (F1G. 8D) are positioned
completely below the non-rotational structure 484 of the
temporary abutment cap 480 as compared to the positioning,
of the projections 86 (FIG. 4A) of the temporary abutment
cap 80 which are positioned adjacent to a central region of
the non-rotational structure 84 of the temporary abutment
cap 80 (e.g., the projections 86 of the temporary abutment
cap 80 are relatively higher). The positioning of the projec-
tions 486 (FIG. 8D) can aid 1n providing a seal between a
lower or apical end (e.g., a bottom end 488) of the temporary
abutment cap 486 and the temporary abutment 410 (e.g., by
forcing the lower end downwardly). Irrespective of the
placement of the projections 486 on the inner surface 482 of
the temporary abutment cap 480, the projections 486 (FIG.
8D) function 1n the same, or similar, manner as the projec-
tions 86 (F1G. 4A) 1n that the projections 486 (FIG. 8D) are
configured to mate with the continuous retention groove 432
of the temporary abutment 410 (FIG. 8B) in a snap-{it type
engagement (best shown 1n FIG. 8F).

A further difference between the temporary abutment cap
480 (FIG. 8D) and the temporary abutment cap 80 (FIG. 4A)
1s that the temporary abutment cap 480 includes an aperture
483 1n a top portion thereot to provide access for the screw
4’70 to be installed after the temporary abutment cap 480 1s
installed on (e.g., snapped onto) the temporary abutment
410. As described above 1n reference to the screw 470 of
FIG. 8C, the wall of the aperture 483 can engage with the lip
477 of the screw 470 for additional rigidity of the prosthesis
assembly 400.

Referring to FIGS. 8E and 8F, a cross-sectional exploded
view (FIG. 8E) and a cross-sectional assembled view (FIG.
8F) of the prosthesis assembly 400 and the dental implant
120 are shown for illustrating how the various components
of the prosthesis assembly 400 are assembled and attached
to the dental implant 120. The dental implant 120 1s 1nstalled
in a patient’s jawbone (not shown) and then the temporary
abutment 410 1s non-rotationally attached to the implant 120
via a non-rotational feature 422 (FIG. 8B) and the screw
4'70. The temporary abutment cap 480 1s snap-fitted onto the
temporary abutment 410 1n a non-rotational manner such
that the non-rotational structure 434 (FIG. 8B) of the tem-
porary abutment 410 engages the non-rotational structure
484 (FI1G. 8D) of the temporary abutment cap 480. The
temporary prosthesis 490 1s coupled to the temporary abut-
ment cap 480 1n the same, or similar, manner as described
herein 1n reference to the temporary prosthesis 90 being
coupled to the temporary abutment 80 (FIGS. 6A and 6B).
Alternatively, as the temporary abutment cap 480 includes
the aperture 483 (FIG. 8D), the temporary abutment cap 480
can be snap-fitted onto the temporary abutment 410 prior to
the screw 470 being installed. Then, the screw 470 can be
installed through the aperture 483, which 1s followed by the
temporary prosthesis 490 being coupled to the temporary
abutment cap 480.

Referring to FIGS. 9A to 9E, various views ol compo-
nents of an alternative prosthesis assembly 300 and the
dental implant 120 are shown. As shown 1 FIG. 9A, the
prosthesis assembly 500 includes a temporary abutment 510,
a temporary abutment cap 580, a screw 570, and a temporary
prosthesis 590, each of which 1s similar to, or the same as,
corresponding components of the previously described pros-
thesis assemblies. In FIGS. 9A to 9E, each of the compo-
nents and features 1s i1dentified by a 500-series reference
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numeral, and those 500-series reference numerals corre-
spond to like features of the various components and fea-
tures of the previously described prosthesis assemblies. For
example, reference numeral 534 1s used to describe the
non-rotational structure 534 (FI1G. 9B), which 1s the same as,
or similar to, the non-rotational structure 34 (FIG. 1A) and
the non-rotational structure 434 (FIG. 8B). Additionally,
reference numerals 520, 540, 555, 560, 581, and 587 are
used 1n the figures to 1llustrate features that are the same as,
or similar to, previously described features with reference
numbers 20, 40, 55, 60, 81, and 487 respectively.

Referring to FIG. 9B, the temporary abutment 510 gen-
erally includes all of the same features as the temporary
abutments 10 and 410; however, several diflerences exist
between the temporary abutment 510 and the temporary
abutment 410, which 1s most similar to the temporary
abutment 510. Specifically, the temporary abutment 510
includes a continuous retention groove 532 (FIG. 9B) that 1s
positioned directly above a flange 550 as compared to the
positioning ol the continuous retention groove 432 of the
temporary abutment 410 (best shown by comparing FIG. 8
with 9D). Irrespective of the placement of the continuous
retention groove 532 on a supragingival region 530 of the
temporary abutment 510, the continuous retention groove
532 (FIG. 9B) functions 1n the same, or similar, manner as
the continuous retention groove 432 (FIG. 8B) 1n that the
continuous retention groove 532 1s configured to mate with
one or more projections 586 of the temporary abutment cap
580 (FIG. 9C) 1n a snap-fit type engagement (shown in FIG.
OF).

A non-rotational structure 534 of the temporary abutment
510 1s a si1x-sided hexagonal boss as compared to the single
flat surface of the non-rotational structures 34, 434 (seec e.g.,
FIGS. 1A and 8B). Various other non-rotational structures
can be used to prevent relative rotation between the tempo-
rary abutment 510 and the temporary abutment cap 580
(e.g., three-sided polygonal boss, four-sided polygonal boss,
clover boss, etc.).

A turther difference between the temporary abutment 510
(FIG. 9B) and the temporary abutment 410 (FIG. 8B) 1s that
the temporary abutment 510 includes two informational
marker locations 562 and one informational marker 564 as
compared to the three informational marker locations 462
and the two informational marker 464 of the temporary
abutment 410. Moreover, the informational marker locations
562 of the temporary abutment 510 are 1n the shape of a
rectangular surface and a triangular surface. The differently
shaped informational marker locations 562 themselves can
aid 1n providing information about the temporary abutment
510 and/or the underlying dental implant 120. For example,
a sole trniangular informational marker location 562 can
indicate a particular manufacturer and, for another example,
both a rectangular and a triangular informational marker 562
on a temporary abutment can indicate a different manufac-
turer.

Retferring to FIG. 9C, the temporary abutment cap 580
generally includes all of the same features as the temporary
abutment caps 80 and 480 except for a few diflerences. One
or more projections 386 of the temporary abutment cap 580
are positioned relatively lower as compared to the position-
ing of the projections 486 of the temporary abutment cap
480 (best shown by comparing FIG. 8F with FIG. 9E).
Irrespective of the placement of the projections 586 on an
inner surface 582 of the temporary abutment cap 580, the
projections 586 (FI1G. 9C) function 1n the same, or similar,
manner as the projections 86 (FIG. 4A) 1n that the projec-
tions 386 (FIG. 9C) are configured to mate with the con-
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tinuous retention groove 532 of the temporary abutment 510
in a snap-iit type engagement (best shown 1n FIG. 9E).

A Turther difference between the temporary abutment cap
580 (FIG. 9C) and the temporary abutment cap 480 (FIG.
8D) 1s that the temporary abutment cap 580 includes a 5
non-rotational structure 584 that 1s a six-sided hexagonal
socket (FIG. 9C) as compared to the single flat surface of the
non-rotational structure 484 of the temporary abutment cap
480 (FIG. 8D). The non-rotational structure 584 can be any
of a variety of structures that corresponds with the non- 10
rotational structure 534 to prevent relative rotation between
the temporary abutment 510 and the temporary abutment
cap 380.

Referring to FIGS. 9D and 9E, a cross-sectional exploded
view (FIG. 9D) and a cross-sectional assembled view (FIG. 15
O9E) of the prosthesis assembly 500 and the dental implant
120 are shown for illustrating how the various components
of the prosthesis assembly 500 are assembled and attached
to the dental implant 120. The dental implant 120 1s 1nstalled
in a patient’s jawbone (not shown) and then the temporary 20
abutment 510 1s non-rotationally attached to the implant 120
via the non-rotational feature 522 (FIG. 9B) and the screw
570. The temporary abutment cap 580 1s snap-fitted onto the
temporary abutment 510 1n a non-rotational manner such
that the non-rotational structure 5334 (FIG. 9B) of the tem- 25
porary abutment 510 engages the non-rotational structure
584 (FIG. 9C) of the temporary abutment cap 3580. The
temporary prosthesis 590 1s coupled to the temporary abut-
ment cap 380 in the same, or similar, manner as described
herein 1n reference to the temporary prosthesis 90 being 30
coupled to the temporary abutment 80 (FIGS. 6A and 6B).
Alternatively, as the temporary abutment cap 580 includes
an aperture 383 (FIG. 9C), the temporary abutment cap 580
can be snap-fitted onto the temporary abutment 510 prior to
the screw 570 being installed. Then, the screw 370 can be 35
installed through the aperture 383, which 1s followed by the
temporary prosthesis 590 being coupled to the temporary
abutment cap 580.

Referring to FIGS. 10A to 10E, various views of com-
ponents of an alternative prosthesis assembly 600 and the 40
dental implant 120 are shown. As shown in FIG. 10A, the
prosthesis assembly 600 includes a temporary abutment 610,

a temporary abutment cap 680, and a screw 670, each of
which 1s similar to, or the same as, corresponding compo-
nents of the previously described prosthesis assemblies. In 45
FIGS. 10A to 10E, each of the components and features 1s
identified by a 600-series reference numeral, and those
600-series reference numerals correspond to like features of
the various components and features of the previously
described prosthesis assemblies. For example, reference 50
numeral 634 1s used to describe the non-rotational structure
634 (FIG. 10B), which 1s the same as, or similar to, the
non-rotational structure 34 (FIG. 1A).

Referring to FIG. 10B, the temporary abutment 610
generally includes most of the same features as the tempo- 55
rary abutments 10, 410, 510; however, several diflerences
exist between the temporary abutment 610 and the tempo-
rary abutment 510, which 1s most similar to the temporary
abutment 610. Specifically, an outer surface 655 of a flange
650 of the temporary abutment 610 (e.g., the portion of the 60
temporary abutment 610 between a subgingival region 620
and a supragingival region 630) 1s relatively shorter as
compared to the previous embodiments. A longer flange
with an outer surface 655 having a relatively longer contour
1s not provided by the temporary abutment 610 as the 65
shaping of contour of the patient’s gingiva during healing 1s
based mostly on the outer contours of the lower portion of
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the temporary abutment cap 680, the contours of which are
best seen 1 FIG. 10E. Various other contours of the lower
portion of the temporary abutment 680 can be used depend-
ing on the particular conditions present in the patient’s
mouth.

The temporary abutment 610 lacks the continuous reten-
tion groove 332 of the temporary abutment 310 as the
temporary abutment cap 680 does not engage the temporary
abutment 610 1n a snap-fit type engagement. Rather, the
temporary abutment cap 680 i1s coupled to the implant 120
and the temporary abutment 610 via the screw 670 as best
shown 1n FIG. 10E.

A further difference between the temporary abutment 610
(FIG. 10B) and the temporary abutment 510 (FIG. 9B) 1s
that the temporary abutment 610 includes one informational
marker location 662 with two informational markers 664
thereon as compared to the two informational marker loca-
tions 562 and the one informational marker 564 of the
temporary abutment 510. The multiple informational mark-
ers 664 on the single mformational marker location 662
results 1n the need for less mformational marker locations
662, which, depending on the size of the temporary abut-
ment 610, can be beneficial as the available real estate on a
top surface 660 of the temporary abutment 610 1s minimal
due to, for example, an internal bore 640 of the temporary
abutment 610.

Retferring to FIG. 10C, unlike the single-piece temporary
abutment caps 80, 280, 480, and 580, the temporary abut-
ment cap 680 includes two pieces—a customizable portion
680a and a rigid portion 6805 (best seen when separated 1n
FIGS. 10A and 10D). The customizable portion 680a 1is
similar to the additional material 282 of the temporary
abutment cap 280 described above 1n reference to FIGS. 7A
and 7B. That 1s, the customizable portion 680a can be
sculpted into a custom shape for a particular patient and/or
come preformed having an anatomical tooth shape. The rigid
portion 680H 1s generally made from metal, such as, for
example, titanium, and includes a non-rotational structure
684 and an internal bore 641. Alternatively, the rigid portion
6806 can be made from a rigid plastic. The customizable
portion 680a 1s permanently attached to the rnigid portion
6806. However, 1 an alternative implementation, a kit of
customizable portions 680a can be packaged with one or
more rigid portions 6805 such that a clinician selects one of
the customizable portions 680a and then permanently
attaches the selected one with a selected rigid portion 6805
for attachment to the temporary abutment 610.

The temporary abutment cap 680 lacks a snap-fit type
engagement to the temporary abutment 610. Rather, the
temporary abutment cap 680 i1s coupled to the implant 120
and the temporary abutment 610 via the screw 670 as best
shown 1 FIG. 10E.

The temporary abutment cap 680 includes the non-rota-
tional structure 684 that 1s a six-sided hexagonal socket
(FIG. 10C) as compared to the single flat surface of the
non-rotational structure 84 of the temporary abutment cap
80 (FIG. 4A). However, the non-rotational structure 684 can
be any of a variety of structures that corresponds with the
non-rotational structure 634 to prevent relative rotation
between the temporary abutment 610 and the temporary
abutment cap 680.

Similar to the temporary abutment 580 (FIG. 9C), the
temporary abutment cap 680 includes an aperture 683 (FIG.
10E) 1n a top portion thereof to provide access for the screw
670 to be installed after the temporary abutment cap 680 1s
installed on (e.g., non-rotationally mounted on) the tempo-
rary abutment 610. As best shown in FIG. 10E, a lip 677 of
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the screw 670 engages with an internal shoulder 642 of the
internal bore 641 of the temporary abutment cap 680 to hold
the prosthesis assembly 600 on the mmplant 120. After
installation of the screw 670, a plug (not shown) of like
material to the customizable portion 680a (e.g., plastic,
acrylic, etc.) can be inserted through the aperture 683 and
above the lip 677 of the screw 670 into the internal bore 641
to seal the aperture 683.

Referring to FIGS. 10D and 10E, a cross-sectional
exploded view (FIG. 10D) and a cross-sectional assembled
view (FIG. 10E) of the prosthesis assembly 600 and the
dental implant 120 are shown {for illustrating how the
various components of the prosthesis assembly 600 are
assembled and attached to the dental implant 120. The dental
implant 120 is installed 1n a patient’s jawbone (not shown)
and then the temporary abutment 610 1s non-rotationally
attached to the implant 120 via a non-rotational feature 622
(FIG. 10B). The two-piece temporary abutment cap 680 1s
non-rotationally coupled to the temporary abutment 610
such that the non-rotational structure 634 (FI1G. 10B) of the
temporary abutment 610 engages the non-rotational struc-
ture 684 (FI1G. 10C) of the temporary abutment cap 680. The
screw 670 1s then installed through the aperture 683 to hold
the prosthesis assembly 600 on the implant 120.

Referring to FIGS. 11A to 11E, various views of compo-
nents of an alternative prosthesis assembly 700 and the
dental implant 120 are shown. As shown 1n FIG. 11A, the
prosthesis assembly 700 includes a temporary abutment 710,
a screw 770, a temporary abutment cap 780, and a temporary
prosthesis 790, each of which 1s similar to, or the same as,
corresponding components of the previously described pros-
thesis assemblies. In FIGS. 11A to 11F, each of the com-
ponents and features 1s 1dentified by a 700-series reference
numeral, and those 700-series reference numerals corre-
spond to like features of the various components and fea-
tures of the previously described prosthesis assemblies. For
example, reference numeral 734 1s used to describe the
non-rotational structure 734 (FIG. 11B), which 1s the same
as, or similar to, the non-rotational structure 34 (FIG. 1A)
and the non-rotational structure 534 (FIG. 9B). Additionally,
reference numerals 720, 730, 740, 750, 755, 760, 781, 782,
787, and 788 are used in the figures to illustrate features that
are the same as, or similar to, previously described features
with reference numbers 20, 30, 40, 50, 55, 60, 81, 82, 487,
and 88, respectively.

Referring to FIG. 11B, the temporary abutment 710
generally includes all of the same features as the previous
temporary abutments 10, 410, 510, 610, but lacks the
informational marker locations 562 and the informational
markers 564 of the temporary abutment 510. Rather, the
temporary abutment cap 780 (FIG. 11C) of the prosthesis
system 700 1includes informational marker locations 762 and
informational markers 764.

Further, a continuous retention groove 732 (FI1G. 11B) of
the temporary abutment 710 1s positioned relatively higher
(e.g., relatively turther from the flange 50) as compared to
the positioning of the continuous retention groove 532 of the
temporary abutment 510 (best shown by comparing FIG. 9D
with 11D). The continuous retention groove 732 (FIG. 11B)
functions 1n the same, or similar, manner as the continuous
retention grooves previously described herein in that the
continuous retention groove 732 1s configured to mate with
one or more projections 786 of the temporary abutment cap
780 (FIG. 11C) 1n a snap-it type engagement (shown in FIG.
11E).

Referring to FIG. 11C, the temporary abutment cap 780
includes the informational marker locations 762 and the
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informational markers 764. The information indicated by the
informational marker locations 762 and/or the informational
markers 764 (e.g., location and orientation of the underlying
implant 120) can be gathered by scanning the temporary
abutment cap 780 as opposed to scanming the temporary
abutment 710.

Further, the temporary abutment cap 780 lacks the aper-
ture 583 of the temporary abutment cap 580 1n a similar
fashion to the temporary abutment cap 80 lacking the
aperture 583. Alternatively, the temporary abutment cap 780
can include an aperture (not shown) similar to the aperture
583 of the temporary abutment cap 3580.

Referring to FIGS. 11D and 11E, a cross-sectional
exploded view (FIG. 11D) and a cross-sectional assembled
view (FIG. 11E) of the prosthesis assembly 700 and the
dental mmplant 120 are shown {for illustrating how the
vartous components of the prosthesis assembly 700 are
assembled and attached to the dental implant 120. The dental
implant 120 1s 1nstalled 1n a patient’s jawbone (not shown)
and then the temporary abutment 710 i1s non-rotationally
attached to the implant 120 via a non-rotational feature 722
(F1G. 11B) and the screw 770. The temporary abutment cap
780 1s snap-fitted onto the temporary abutment 710 1n a
non-rotational manner such that the non-rotational structure
734 (F1G. 11B) of the temporary abutment 710 engages a
non-rotational structure 784 (FIG. 11C) of the temporary
abutment cap 780.

Optionally, a temporary prosthesis 790 can be coupled to
the temporary abutment cap 780 1n the same, or similar,
manner as described herein in reference to the temporary
prosthesis 90 being coupled to the temporary abutment 80
(FIGS. 6A and 6B). In such an alternative implementation,
the mnformational marker locations 762 and/or the informa-
tional markers 764 can also mate with correspondingly
shaped 1internal surfaces (not shown) of the temporary
prosthesis 790 to provide for anti-rotation between the
temporary abutment cap 780 and the temporary prosthesis
790. In the case that the temporary prosthesis 790 1s not
coupled to the temporary abutment cap 780, the temporary
abutment cap 780 1itself can have an anatomically shaped
tooth structure and act as a temporary prosthesis.

Retferring to FIGS. 12A to 12E, various views ol com-
ponents of an alternative prosthesis assembly 800 and the
dental implant 120 are shown. As shown in FIG. 12A, the
prosthesis assembly 800 includes a temporary abutment 810,
a temporary abutment cap 880, a screw 870, and a temporary
prosthesis 890, each of which 1s similar to, or the same as,
corresponding components of the previously described pros-
thesis assemblies. In FIGS. 12A to 12E, each of the com-
ponents and features 1s 1identified by a 800-series reference
numeral, and those 800-series reference numerals corre-
spond to like features of the various components and fea-
tures of the previously described prosthesis assemblies. For
example, reference numeral 834 i1s used to describe the
non-rotational structure 834 (FIG. 12B), which 1s the same
as, or similar to, the non-rotational structure 34 (FIG. 1A)
and the non-rotational structure 534 (FI1G. 9B). Additionally,
reference numerals 820, 830, 850, 855, 860, 881, and 888
are used 1n the figures to 1llustrate features that are the same
as, or similar to, previously described features with refer-
ence numbers 20, 30, 50, 55, 60, 81, and 88, respectively.

Referring to FIG. 12B, the temporary abutment 810
generally includes all of the same features as the temporary
abutments of the previous embodiments except the tempo-
rary abutment 810 lacks the continuous retention groove 732
(FIG. 11B) of the temporary abutment 710 such that the
temporary abutment 810 does not couple with the temporary
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abutment cap 880 (FIG. 12C) 1n a snap-fit type engagement.
Rather, the temporary abutment cap 880 (FIG. 12C) 1s held
in a non-rotational fashion onto the temporary abutment 810
(FIG. 12B) via the screw 870, which 1s best shown 1n FIG.
12E. Accordingly, the temporary abutment cap 880 lacks the
one or more projections 786 (FIG. 11C) of the temporary
abutment cap 780 such that the temporary abutment cap 880
(FIG. 12C) does not couple with the temporary abutment
810 in a snap-fit type engagement.

Additionally, the temporary abutment cap 880 includes an
aperture 883 that 1s similar to the aperture 583 of the
temporary abutment cap 580 (FIG. 9C). The aperture 883
provides a path for the screw 870 to mate with the implant
120 through the internal bore 840 of the temporary abutment
810, thereby securing the temporary abutment cap 880 and
the temporary abutment 810 onto the implant 120 mn a
non-rotational fashion, as best shown in FIG. 12E. The
screw 870 (FIG. 12A) has a diflerent head as compared to
the screw 770. The head of the screw 870 includes a groove
for mating with an O-ring 873 (FIG. 12E) that aids 1n sealing
the internal bore 840 (FIG. 12B) of the temporary abutment
810.

Referring to FIGS. 12D and 12E, a cross-sectional
exploded view (FIG. 12D) and a cross-sectional assembled
view (FIG. 12E) of the prosthesis assembly 800 and the
dental implant 120 are shown {for illustrating how the
various components of the prosthesis assembly 800 are
assembled and attached to the dental implant 120. The dental
implant 120 is installed 1n a patient’s jawbone (not shown)
and then the temporary abutment 810 1s non-rotationally
attached to the implant 120 via a non-rotational feature 822
(FIG. 12B). The temporary abutment cap 880 1s coupled to
the temporary abutment 810 1n a non-rotational manner such
that the non-rotational structure 834 (FIG. 12B) of the
temporary abutment 810 engages a non-rotational structure
884 (FIG. 12C) of the temporary abutment cap 880. The
screw 870 1s inserted through the aperture 883 of the
temporary abutment cap 880 and the internal bore 840 of the
temporary abutment 810 and 1s threadingly coupled to the
implant 120.

Optionally, a temporary prosthesis 890 1s coupled to the
temporary abutment cap 880 in the same, or similar, manner
as described herein 1n reference to the temporary prosthesis
90 being coupled to the temporary abutment 80 (FIGS. 6A
and 6B). In such an alternative implementation, the infor-
mational marker locations 862 and/or the informational
markers 864 can also mate with correspondingly shaped
internal surfaces (not shown) of the temporary prosthesis
890 to provide for anti-rotation between the temporary
abutment cap 880 and the temporary prosthesis 890. In the
case that the temporary prosthesis 890 1s not coupled to the
temporary abutment cap 880, the temporary abutment cap
880 itself can have an anatomically shaped tooth structure
and act as a temporary prosthesis.

Referring to FIGS. 13A to 13H, various views of com-
ponents of an alternative prosthesis assembly 900 and the
dental implant 120 are shown. As shown in FIG. 13A, the
prosthesis assembly 900 includes a temporary abutment 910,
a temporary abutment cap 980, a screw 970, and a temporary
prosthesis 990, each of which 1s similar to, or the same as,
corresponding components of the previously described pros-
thesis assemblies. In FIGS. 13A to 13H, each of the com-
ponents and features 1s 1dentified by a 900-series reference
numeral, and those 900-series reference numerals corre-
spond to like features of the various components and fea-
tures of the previously described prosthesis assemblies. For
example, reference numeral 934 1s used to describe the
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non-rotational structure 934 (FIGS. 13B and 13C), which 1s
the same as, or similar to, the non-rotational structure 34
(FIG. 1A) and the non-rotational structure 534 (FIG. 9B).
Additionally, reference numerals 932, 960, 962, 982, 986,
987, and 988 are used 1n the figures to 1llustrate features that
are the same as, or similar to, previously described features
with reference numbers 432, 60, 62, 82, 486, 487, and 88,
respectively.

Referring to FIGS. 13B and 13C, the temporary abutment
910 generally includes all of the same {features as the
temporary abutments of the previous embodiments except
an outer surface 955 of a flange 950 (e.g., portion of 910 that
separates a subgingival region 920 and a supragingival
region 930) of the temporary abutment 910 has a differently
shaped contour for mating with a bottom end 988 (FIGS.
13D and 13E) of the temporary abutment cap 980. Rather
than the bottom end 988 resting on a substantially flat upper
portion of the flange 950 (as the bottom end 3588 of the
temporary abutment cap 580 rests on the upper portion of the
flange 50 shown 1n FIG. 9E), the bottom end 988 abuts the
flange 950 and forms a portion of the contour (best shown
in FIG. 13G) that aids 1n forming a patient’s gingival tissue
during the healing process. Various other contours of the
bottom end 988 and of the outer surface of the tlange 950 can
be used depending on the particular conditions present in the
patient’s mouth.

The temporary abutment 910 includes internal capture
threads 943 (FIG. 13C) for threadably engaging with and
capturing the screw 970. Such threads 943 are particularly
usetul for temporarily coupling the temporary abutment 910
with the screw 970 prior to installation of the same 1n a
patient’s mouth. As the screw 970 1s rather small 1n size, its
mampulation can be diflicult. Thus, the temporary coupling
between the screw 970 and the temporary abutment 910
prior to being installed 1in the patient’s mouth prevents a
clinician from having to perform the potentially diflicult step
of separately placing the screw 970 within an internal bore
940 for attachment with the implant 120 after the temporary
abutment 910 1s installed 1n the patient’s mouth. While the
threads 943 are only shown and described as being included
in the temporary abutment 910, the same, or similar, threads
can be included 1n any of the other temporary abutments of
the present disclosure.

Retferring to FIGS. 13D and 13E, a generally cylindrical
outer surface 981 of the temporary abutment cap 980
includes a plurality of grooves, notches, ribs, knurling, etc.,
or any combination thereof, instead of a substantially
smooth generally cylindrical outer surface 581 (FIG. 9C) of
the temporary abutment cap 580. The generally cylindrical
outer surface 981 provides relatively more surface area as
compared to the smooth generally cylindrical outer surface
581. The additional surface area of the generally cylindrical
outer surface 981 results 1n a better adhesion or attachment
between the temporary abutment cap 980 and the temporary
prosthesis 990 (shown in FIGS. 13G and 13H). Alternatively
to an 1nner bore of the temporary prosthesis 990 being
formed to correspond to the contours of the generally
cylindrical outer surface 981 of the temporary abutment cap
980 (best shown in FIGS. 13A and 13F), the temporary
prosthesis 990 can be sufliciently pliable such that the inner
bore of the temporary prosthesis 990 can be formed with one
of a variety of shapes (e.g., substantially cylindrical and
smooth) and slid over the temporary abutment cap 980.

Referring to FIGS. 13F to 13H, a cross-sectional exploded
view (FIG. 13F), a cross-sectional assembled view (FIG.
13G), and a partial front and partial cross-sectional

assembled view (FIG. 13H) of the prosthesis assembly 900
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and the dental implant 120 are shown for illustrating how the
various components of the prosthesis assembly 900 are
assembled and attached to the dental implant 120. The dental
implant 120 is installed 1n a patient’s jawbone (not shown)
and then the temporary abutment 910 1s non-rotationally
attached to the implant 120 via a non-rotational feature 922
(FIGS. 13B and 13C) and the screw 970. The temporary

abutment cap 980 1s snap-fitted onto the temporary abutment
910 1n a non-rotational manner such that the non-rotational
structure 934 (FIGS. 13B and 13C) of the temporary abut-
ment 910 engages a non-rotational structure 984 (F1GS. 13D
and 13E) of the temporary abutment cap 980. The temporary
prosthesis 990 1s coupled to the temporary abutment cap 980
in the same, or similar, manner as described herein 1n
reference to the temporary prosthesis 90 being coupled to
the temporary abutment 80 (FIGS. 6 A and 6B) and such that
the generally cylindrical outer surface 981 (FIGS. 13D and
13E) engages the internal bore of the temporary prosthesis
990. Alternatively, as the temporary abutment cap 980
includes an aperture 983 (FIGS. 13D and 13E), the tempo-
rary abutment cap 980 can be snap-fitted onto the temporary
abutment 910 prior to the screw 970 being installed. Then,
the screw 970 can be installed through the aperture 983,
which 1s followed by the temporary prosthesis 990 being

coupled to the temporary abutment cap 980.
Referring to FIGS. 14A-C, three exploded prosthesis

assemblies 1000q (FIG. 14A), 10006 (F1G. 14B), and 1000c¢
(FIG. 14C) are shown for connection with three different
dental implants 120 (FIG. 14A), 121a (FIG. 14B), and 1215
(FIG. 14C), where like reference numbers are used for like
components previously described herein. Each of the
implants 120, 121a, and 1215 includes a different anti-
rotational feature for non-rotationally mating with a corre-
sponding anti-rotational feature of a temporary abutment. As
shown, the first implant 120 includes a female or socket-type
hexagonal anti-rotational feature 120', the second implant
121a includes a male or boss-type hexagonal anti-rotational
teature 1214', and the third implant 1215 includes a male star
anti-rotational feature 1215'. Various other types and shapes
ol anti-rotational features are contemplated for non-rotation-
ally mating with corresponding anti-rotational features of a
temporary abutment (e.g., temporary abutments 910, 911a,

and 911b).

Each of the prosthesis assemblies 1000a, 100056, and
1000¢ 1ncludes an 1dentical temporary prosthesis 990, an
identical screw 970, and an 1dentical temporary abutment
cap 980. However, while the temporary abutments 910,
911a, and 9115 of each of the prosthesis assemblies 1000aq,
10005, and 1000c¢ have identical external supragingival
regions 930 and flanges 950, the subgingival regions 920,
921a, and 9215, and the internal arrangements of each of the
temporary abutments 910, 9211qa, and 9215 are ditl

erent for
non-rotationally mating with the different anti-rotational
teatures 120", 1214', and 1215' of the implants 120, 121a,
and 1215, respectively. Thus, depending on the type and/or
manufacturer of the underlying implant, a temporary abut-
ment (e.g., temporary abutments 910, 911a, 9115) can be
selected (e.g., from a kit of temporary abutments) having a
corresponding subgingival region (e.g., subgingival region
920, 921a, 921b) that non-rotationally couples therewith,
but also includes a standard external supragingival region
930 and flange 950 that 1s configured to be coupled with
standard components thereafter (e.g., the temporary pros-
thesis 990, the screw 970, and the temporary abutment cap
980).

While the supragingival regions 930 and the flanges 950
of the implants 120, 121q, and 1215 are described as being
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identical, the number and/or orientation of the informational
markers 964 and/or the informational marker locations 962
can be different. For example, as shown 1n FIG. 14A, the
first temporary abutment 910 includes an informational
marker location 962 with a single informational marker 964
thereon, which can, for example, indicate that the underlying
implant 120 includes a female/socket-type hexagonal anti-
rotational feature 120'. Sitmilarly, as shown 1n FIG. 14B, the
second temporary abutment 911a includes an informational
marker location 962 with two informational markers 964
thereon, which can, for example, indicate that the underlying
implant 121a includes a male/boss-type hexagonal anti-
rotational feature 121q' and, as shown 1n FIG. 14C, the third
temporary abutment 9115 includes an informational marker
location 962 with three informational markers 964 thereon,
which can, for example, indicate that the underlying implant
12156 includes a male/boss-type star anti-rotational feature
1215'. The differences in the informational markers 964 of
the three temporary abutments 910, 911a, and 9115 may
alternatively and/or additionally indicate a diflerent line of
implants for a single manufacturer, or a different line of
different implant manufacturers. Of course, additional 1nfor-
mational markers 964 and/or additional informational
marker locations 962 on the temporary abutments 910, 911a,
and 9115 could indicate other aspects of the underlying
implants 120, 121a, and 1215 (e.g., diameter, anti-rotational
feature orientation, location of the table surface, etc.).
While some of the anti-rotational features are shown 1n
the figures and described herein as being a male or boss
anti-rotational feature and others are shown in the figures
and described herein as being female or socket anti-rota-
tional features, 1t 1s contemplated that the male-female
anti-rotation features can be swapped on different compo-

nents as needed.
While the temporary abutments 10, 10", 410, 510, 610,

710, 810, and 910 are shown and described herein as being
temporary (1.e., not permanent), the temporary abutments
10, 10', 410, 510, 610, 710, 810, and 910 can, 1n fact, be
permanent abutments that are designed to be coupled with a
corresponding permanent prosthesis and/or crown. In such
an alternative implementation of the disclosed concepts, the
permanent prosthesis 1s developed and designed to be
coupled with the temporary abutment 10, 10", 410, 510, 610,
710, 810, and 910 instead of a separate permanent patient
specific abutment.

While the temporary abutments 10, 10', 410, 510, 610,
710, 810, and 910 are shown and described herein as having
a subgingival region, a supragingival region and a flange
therebetween, any portion of the tlange and/or of the suprag-
ingival region can be placed subgingival (e.g., below the
gingival tissue) for a given installation. Similarly, any por-
tion of the flange and/or of the subgingival region can be
placed supragingival (e.g., above the gingival tissue) for a
given 1nstallation. Moreover, the supragingival regions
described herein can be referred to as a post region that 1s
partially subgingival and/or partially supragingival. That 1s,
in some instances, the terms supragingival and post can be
used interchangeably when referring to the various portions
of the temporary abutments described herein.

All of the temporary prostheses 90, 490, 590, 790, 890,
and 990 described herein can be cemented to the respective

temporary abutment caps 80, 480, 580, 780, 880, and 980
described herein via normal dental cement.

In the various embodiments of FIGS. 1A to 14C, the
temporary abutments, the temporary abutment caps, and the
temporary prostheses have several physical and functional
differences. However, each embodiment 1s usetul in that it
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provides an aesthetically pleasing temporary prosthesis that
can be installed immediately after implant installation and
that can be used to form the adjacent gingival tissue 1nto a
desired shape as 1t heals following surgery. Additionally, the
temporary abutment caps and temporary prostheses (which
are typically held together via dental cement) can be easily
removed from the temporary abutment to reveal the infor-
mational markers thereon that provide information about the
dimensions and/or orientation of the underlying implant
and/or of the temporary abutment itself (or the temporary
abutment cap may include the information markers such that
removal 1s not required). Knowing this information regard-
ing the dimensions and/or orientation of the underlying
implant and/or the temporary abutment and knowing the
actual healed shape of the gingival tissue (or a predicted
healed shape, see FIG. 17 below) permits for the design and
manufacture of a permanent patient-specific abutment prior
to the patient’s gingival tissue healing. It also provides for
the option of the design and manufacture of the final
permanent prosthesis that will fit on the patient-specific
abutment.

Regarding one exemplary use of the informational mark-
ers disclosed herein (e.g., informational markers 64), an
implant line may come 1n two diameters at the upper table
surface (e.g., 4 mm and 5 mm). For each of those two
implants, there may be four different types of temporary
abutments that can be used. For example, there could be two
different overall heights to the temporary abutment (e.g., 8
mm, and 10 mm). And, for each of those two temporary
abutments having different heights, there could be two
different emergence profiles (e.g., outer surface 55) leading
away from the implant to the flange (e.g., tlange 50) of the
temporary abutment. As such, there are eight potential
temporary abutments with different shapes and dimensions.
I1 there are three informational marker locations (e.g., infor-
mational marker locations 62) on each of those temporary
abutments at which an informational marker may or may not
be present, that provides for eight combinations, assuming a
binary-type marking system 1s used. Hence, each of the eight
potential temporary abutments would have a unique marking,
scheme such that the exact temporary abutment can be easily
identified by simple 1nspection (e.g., via scanning) of the
informational markers. And, by knowing the exact tempo-
rary abutment, important information concerning the
implant, such as its table’s diameter (1.¢., 4 mm or 3 mm) and
the exact location of the implant’s table (and its angular
orientation), 1s also known. Additionally, by providing
another informational marker (or a second type of informa-
tional marker location, such as a triangular or rectangular
chamifer or flat) on the temporary abutment, the angular
orientation of the implant’s anti-rotational feature 1s known,
which 1s also important for developing the permanent
patient-specific abutment. In all of these embodiments, the
computer system that receives and uses the scan data for
developing the patient-specific abutment preferably includes
a simple look-up table that, based on the information mark-
ers revealed i the scan, indicates the exact temporary
abutment mounted on the implant. Then, the implant’s
information can be modeled 1n the computer system as well.
This 1s, of course, one exemplary embodiment and more or
less information markers may be needed depending on the
type of implant system. As another example, the type of
implant (e.g., 1its table’s diameter and/or 1ts type of anti-
rotational connection) can be identified via informational
markers present on the head of the screw that holds the
temporary abutment to the implant. And, the informational
markers on the temporary abutment indicate information
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regarding the temporary abutment (e.g., its emergence pro-
file shape, 1ts overall height, its flange diameter, etc.).

Methods of Developing Permanent Patient-Specific
Abutments and Tooth Prostheses

Referring to FIG. 15, a method (1100) of developing a

permanent patient-specific abutment (“PSA”) and tooth

prosthesis typically begins with the installation (1102) of a
dental implant (e.g., dental implant 120 shown 1n FIG. 6A)

in the jawbone of a patient. A temporary abutment (e.g.,
temporary abutment 10, 10', 410, 510, 610, 710, 810, 910)
1s then installed (1104) 1n a non-rotational fashion on the
implant directly after the implant 1s 1installed 1n the patient’s
jawbone. The temporary abutment 1s attached via comple-
mentary non-rotational features on the temporary abutment
and on the implant. The temporary abutment 1s axially held
in contact with the implant via a fastening device (e.g.,
fasteming device 70, 470, 570, 670, 770, 870, 970) that
threadably engages threads in an interior bore of the implant.

A temporary abutment cap (e.g., temporary abutment cap
80, 280, 480, 580, 680, 780, 880, 980) 1s attached (1106) to

the temporary abutment 1n a removable fashion, such as, for
example, via a snap-fit connection. Thereafter, or prior to the
temporary abutment cap being attached, a temporary pros-
thesis, shaped to approximate an anatomically shaped tooth,
1s attached (1106) to the temporary abutment via the tem-
porary abutment cap. The temporary prosthesis 1s generally
allixed to the temporary abutment cap in a non-removable
fashion (e.g., using acrylic, cement, bonding, etc.).

After the temporary components are installed (1104-
1106), the patient’s gingival tissue 1s permitted to heal
therearound (1108). After the gingival tissue 1s healed, the
temporary abutment cap and the temporary prosthesis are
removed from the temporary abutment (1110). Removal of
the temporary abutment cap and temporary prosthesis
reveals a top surface of the underlying temporary abutment
that includes one or more informational markers (e.g.,
informational markers 64). Additionally, an emergence pro-
file of the healed gingival tissue 1s exposed, which may be
in a non-round anatomical shape.

Both the temporary abutment and the surrounding gingi-
val tissue are scanned using one or more scanning tech-
niques directly 1n the patient’s mouth (1112). Alternatively,
an 1mpression ol at least the area of the patient’s mouth
including the temporary abutment 1s taken and scanned
(1112). That 1s, the impression of the mouth can be scanned
instead of scanning directly 1n the patient’s mouth. In a third
alternative, a physical model of the patient’s dental condi-
tions including the temporary abutment 1s made from the
impression. Then the physical model can be scanned (1112)
instead of scanning directly in the mouth or scanning the
impression. In any event, scanning directly in the mouth 1s
the preferred method.

Scan data 1s generated from the scanming that 1s analyzed
via one or more processors and/or computers to obtain
information (1114). Specifically, information related to and/
or representative of the anatomically shaped emergence
profile of the patient’s gingival tissue surrounding the tem-
porary abutment and information related to and/or represen-
tative of the mformational markers on the temporary abut-
ment (1114) 1s obtained. Additionally, information related to
and/or representative of the patient’s dental anatomy (e.g.,
adjacent teeth) surrounding the temporary abutment can be
obtained. Further, information related to and/or representa-
tive of the geometrical relationships between the patient’s
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emergence profile, the informational markers, and/or the
patient’s dental anatomy can be obtained.

After the scanning, the temporary abutment cap and the
temporary prosthesis are reattached to the temporary abut-
ment (1116). A three-dimensional virtual model of at least a
portion of the patient’s mouth/dental conditions 1s created
from the scan data (1118). The three-dimensional virtual
model includes a virtual model of at least a portion of the
patient’s gingiva tissue, the patient’s teeth, and the tempo-
rary abutment. Using one or more software or computer
programs in conjunction with determined parameters based
on the scanned informational markers, the three-dimensional
virtual model can be modified to remove the temporary
abutment, thereby providing/illustrating the location and
orientation of the underlying implant and 1ts relative position
to the patient’s gingival tissue. One non-limiting example 1s
CAD-CAM dental software and scanning software available
from 3Shape A/S located 1n Copenhagen, Denmark.

Using the three-dimensional model, a patient-specific
abutment and permanent tooth prosthesis 1s virtually
designed (1120). The designed patient-specific abutment and
permanent tooth prosthesis can be created by, for example,
sending data to a milling machine and/or a rapid prototype
machine that 1s configured to create a physical patient-
specific abutment (which would be attached to the implant)
and a physical-permanent tooth prosthesis (which would be
attached to the physical patient-specific abutment) that are
both eventually installed in the mouth of the patient. After
the patient-specific abutment and the permanent tooth pros-
thesis are created, the temporary abutment, the temporary
abutment cap, and the temporary prosthesis are removed
from the patient’s mouth to expose the underlying dental
implant (1122). The method 1s completed by installing the
patient-specific abutment and the permanent tooth prosthesis
on the dental implant as 1s known 1n the art (1124).

Prior to the dental implant being installed in the patient’s
mouth, several additional steps can be taken to aid in the
installation process. Referring to FIG. 16, a method (1150)
of creating and installing a patient-specific abutment and a
permanent tooth prosthesis including preparation steps 1s
shown. The preparation steps typically begin by scanning
the patient’s mouth to obtain 1nmitial scan data (1152). The
scanning includes two types of scans to obtain data related
to and/or representative of different types of tissues. A first
soit tissue scan includes a scan configured to obtain data
representative of soft tissue in the patient’s mouth, such as,
for example, the gingival tissue. A second hard tissue or
bone scan includes a scan configured to obtain data repre-
sentative of hard tissue or bone or teeth 1in the patient’s
mouth, such as, for example, the patient’s jawbone and
teeth. Additional details on creating accurate bone and
soft-tissue digital dental models can be found 1n US Patent
Application Publication No. 2011/0129792, entitled
“Method of Creating an Accurate Bone and Soft-Tissue
Digital Dental Model,” which 1s hereby incorporated by
reference herein 1n 1ts entirety.

After obtaining the mnitial scan data, a three-dimensional
model of the patient’s mouth 1s created including the
patient’s bone structure and gingival tissue structure (1154).
From the three-dimensional model, using one or more
processors and/or computers, a desired location and orien-
tation (e.g., pitch, vaw, depth) of a dental implant to be
installed in the patient’s mouth 1s determined (1156). The
determined location can be selected or determined based on
a number ol diflerent variables, such as, for example, the
location, position, and orientation of the teeth adjacent to the
proposed 1mplant site, the location of nerves or the sinus
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cavity, and/or the composition and structure of the patient’s
jawbone. Additional details on surgical gmides and methods
for using and making the same can be found 1 U.S. Patent
Application Publication 2009/0130630, application Ser. No.
12/2771,517, filed Nov. 14, 2008, entitled, “Components for
Use with a Surgical Guide for Dental implant Replacement™
and 1n U.S. Patent Application Publication 2009/0263764,
application Ser. No. 12/425,202, filed Apr. 16, 2009, now
allowed, entitled, “Method for Pre-Operative Visualization
of Instrumentation Used with a Surgical Guide for Dental
Implant Placement,” each of which 1s hereby incorporated
by reference 1n 1ts entirety.

After the location 1s determined, a surgical template for
installing the implant 1s created (1158). The surgical tem-
plate 1s used to guide and/or aid a surgeon in drilling an
aperture 1n the patient’s mouth to recerve the implant 1n the
predetermined desired location. The preparation steps typi-
cally conclude with the positioning of the surgical guide 1n
the patient’s mouth prior to installation of the implant
(1160). The rest of the steps directed to creating and 1nstall-
ing the patient-specific abutment and the permanent tooth
prosthesis (1102-1124) in the method (1150) are the same as
previous described in reference to FIG. 13.

Referring to FIG. 17, an alternative method (1200) of
developing a permanent patient-specific abutment (“PSA”)
and tooth prosthesis 1s described. A primary difference
between the method (1200) and the methods (1100) and
(1150) of FIGS. 15 and 16 1s the timing of the scanning of
the patient’s mouth. As described below, in the method
(1200), the patient’s mouth 1s scanned at the same time that
the implant 1s 1nstalled instead of waiting to permit gingival
healing to occur prior to removing components and then
scanning. Such a method (1200) can eliminate at least one
visit to the doctor’s oflice during the overall installation of
the PSA and tooth prosthesis. More specifically, in some
instances, the saved doctor’s office visit prevents additional
disruption of gingival tissue during the healing phase as the
temporary abutment cap and temporary prosthesis do not
have to be removed for scanning the patient’s mouth a
second time to capture the gingival contours.

The method (1200) typically begins with the installation
(1202) of a dental implant (e.g., dental implant 120 shown
in FIG. 6A) m the jawbone of a patient. A temporary
abutment (e.g., temporary abutment 10, 10', 410, 510, 610,
710, 810, 910) 1s then installed (1204) 1n a non-rotational
fashion on the implant directly after the implant 1s installed
in the patient’s jawbone. The temporary abutment 1is
attached via complementary non-rotational features on the
temporary abutment and on the implant. The temporary
abutment 1s axially held in contact with the implant via a
fasteming device (e.g., screw 70, 470, 570, 670, 770, 870,
and 970) that threadably engages threads 1n an interior bore
of the implant.

After the attachment of the temporary abutment, a top
surface thereotf, that includes one or more informational
markers (e.g., informational markers 64), 1s exposed 1n the
patient’s mouth. The temporary abutment and at least a
portion of the surrounding dental features (e.g., adjacent
teeth and/or adjacent gingival tissue) are scanned using one
or more scanning techmques directly in the patient’s mouth
(1206). Alternatively, an impression of at least the area of the
patient’s mouth including the temporary abutment 1s taken
and scanned (1206). That 1s, the impression of the mouth can
be scanned instead of scanning directly in the patient’s
mouth. In a third alternative, a physical model of the
patient’s dental conditions including the temporary abut-
ment 1s made from the impression. Then the physical model
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can be scanned (1206) instead of scanning directly in the
mouth or scanning the impression. In any event, scanning in
the mouth 1s the preferred method.

A temporary prosthesis (e.g., temporary prosthesis 490,
590, 790, 890, 990), shaped to approximate an anatomically
shaped tooth, 1s attached to a temporary abutment cap (e.g.,
temporary abutment cap 80, 280, 480, 580, 680, 780, 880,
980) outside of the patient’s mouth (1208). The temporary
prosthesis 1s generally aflixed to the temporary abutment cap
in a non-removable fashion (e.g., using acrylic, cement,
bonding, etc.), thereby forming a subassembly; however, in
some 1mplementations of the present aspects, the temporary
prosthesis 1s not permanently athixed to the temporary abut-
ment cap until the temporary abutment cap 1s attached to the
temporary abutment in the patient’s mouth via a screw. Prior
to and/or after attaching the temporary prosthesis to the
temporary abutment cap, the temporary prosthesis can be
shaped and/or customized (1210), by, for example, a clini-
cian.

After the temporary prosthesis and the temporary abut-
ment cap are attached and the final shape of the temporary
prosthesis has been developed, the subassembly 1s scanned
outside of the patient’s mouth using one or more scanning
techniques (1212). The subassembly (e.g., the temporary
prosthesis and the temporary abutment cap) is then attached
(1214) to the temporary abutment in a removable fashion,
such as, for example, via a snap-fit connection and/or a
screw-type connection. After the temporary components are
installed (1214) and the scanning has taken place (1212), the
patient’s gingival tissue 1s permitted to heal therearound
(1216).

Alternatively to scanning the subassembly outside of the
patient’s mouth, 11 the opening in the patient’s gingiva 1s
large enough—such that all the contours of the subassembly
are viewable/scanable when attached to the temporary abut-
ment—the scanming of the subassembly can occur in the
mouth 1nstead of outside the mouth. Such a scanning of the
subassembly 1n the patient’s mouth can occur immediately
after installation and could include information representa-
tive of one or more surrounding features of the patient’s
mouth (e.g., adjacent teeth, gingival tissue, etc.).

Scan data 1s generated from both of the scans that 1s
analyzed via one or more processors and/or computers to
obtain information (1218 and 1220). The analysis of the scan
data can occur immediately after the scans are taken and
betfore the gingival tissue 1s permitted to heal. Of course, the
analysis of the scan data can alternatively occur at any time
alter the gingival tissue 1s mitially permitted to heal. Spe-
cifically, the first set of scan data 1s analyzed to obtain
information related to and/or representative of the temporary
abutment and imnformation related to and/or representative of
the informational markers on the temporary abutment
(1218). Additionally, information related to and/or represen-
tative of the patient’s dental anatomy (e.g., adjacent teeth)
surrounding the temporary abutment can be obtained from
the first set of scan data. Further, the second set of scan data
1s analyzed to obtain information related to and/or repre-
sentative of the temporary prosthesis and/or the temporary
abutment cap (1220). Specifically, information, such as, for
example, the anatomical contours of the temporary prosthe-
s1s can be obtained. Such contours of the temporary pros-
thesis can be used to predict the contours of the patient’s
gingiva after being permitted to heal (1216).

After the scan data 1s acquired and analyzed, the first and
the second sets of data are merged to create a three-
dimensional virtual model of at least a portion of the
patient’s mouth/dental conditions (1222). The merging of
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the data sets includes aligning the two data sets, which can
be accomplished many ways. For example, corresponding
markers (e.g., notches, grooves, lines, dots, pimple, dimple,
etc.) positioned on, for example, a top side of the flange of
the temporary abutment and on, for example, a bottom or
under/inner surface of the temporary abutment cap can be
captured during the scanning such that the markers can be
used 1n conjunction with one or more software or computer
programs to align (e.g., rotational align about the z-axis) the
two sets ol data with respect to each other. For another
example, the two sets of data can be aligned using one or
more software or computer programs that evaluate the
positions of the non-rotational features of the temporary
abutment and the temporary abutment cap. For a third
example, the subassembly can be installed on the temporary
abutment and a third scan 1s taken of the subassembly and
surrounding area in the patient’s mouth. The third scan
produces a third set of scan data that can be used by one or
more software or computer programs to align the first and
the second data sets.

The three-dimensional virtual model includes a virtual
model of at least a portion of the patient’s gingiva tissue
(based on one or both sets of the scan data), the patient’s
teeth, and the temporary abutment. Using one or more
soltware or computer programs 1n conjunction with deter-
mined parameters based on the scanned informational mark-
ers, the three-dimensional virtual model can be modified to
remove the temporary abutment, thereby providing/illustrat-
ing the location and orientation of the underlying implant
and 1ts relative position to the patient’s gingival tissue.
Further, using one or more software or computer programs,
the three-dimensional virtual model 1s designed such that the
depicted emergence profile of the patient’s gingival tissue
adjacent to the implantation site 1s based on the contours of
the temporary prosthesis and/or the temporary abutment cap.
That 1s, the depicted emergence profile in the three-dimen-
sional virtual model 1s a predicted emergence profile and 1s
not based on scan data from a scan of an actual (e.g., healed)
emergence profile of the patient’s gingival tissue because the
scan 1n the mouth was taken prior to gingival healing.

Using the three-dimensional model, a patient-specific
abutment and permanent tooth prosthesis 1s virtually
designed (1224). The designed patient-specific abutment
and permanent tooth prosthesis can be created by, for
example, sending data to a milling machine and/or a rapid
prototype machine that i1s configured to create a physical
patient-specific abutment and/or a physical-permanent tooth
prosthesis that are both eventually installed in the mouth of
the patient. Alternatively and/or 1n addition thereto, one or
more rapid prototype models of the patient’s mouth, includ-
ing a replica of the gingival contours, can be fabricated
based on the three-dimensional model. The rapid prototype
model(s) with the permanent tooth prosthesis thereon can be
used by a clinician to develop, for example, the permanent
prosthesis.

After the patient-specific abutment and the permanent
tooth prosthesis are created, the temporary abutment, the
temporary abutment cap, and the temporary prosthesis are
removed from the patient’s mouth to expose the underlying
dental implant (1226). The method 1s completed by 1nstall-
ing the patient-specific abutment and the permanent tooth
prosthesis on the dental implant as 1s known in the art
(1228).

In addition to the above described method (1200), after
the gingival tissue 1s at least partially healed, 11 a clinician
determines that the predicted emergence profile of the
patient’s gingival tissue 1s mnaccurate due to, for example,
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the tissue healing 1n an unpredicted manner or shape,
modifications can be made to, for example, the three-
dimensional model, the temporary prosthesis, the temporary
abutment cap, etc. Specifically, the temporary prosthesis and
the temporary abutment cap can be removed from the
temporary abutment and the temporary prosthesis can be
reshaped and/or modified to better shape the gingival tissue
in preparation for installing the permanent components. In
such an instance of physically moditying the temporary
prosthesis after partial healing has occurred, the modified
temporary prosthesis and temporary abutment cap 1s
scanned to produce a third set of scan data. The third set of
scan data can then be used 1n the same fashion as the second
set of scan data was originally used. In essence, the third set
replaces the second set and the three-dimensional virtual
model 1s redesigned to include a newly predicted gingival
emergence profile.

Alternatively, in the case that the clinician determines that
the predicted emergence profile of the patient’s gingival
tissue 1s, for example, slightly 1naccurate, but that physical
modification of the temporary prosthesis 1s unnecessary,
virtual manipulation of the three-dimensional virtual model
can be made in lieu of physical modification such that the
designed permanent components are based on a newly
predicted gingival emergence profile that accounts for the
slight maccuracies of the original predicted profile.

While the illustrated embodiments have been primarily
described with reference to the development of a patient-
specific abutment for a single tooth application, 1t should be
understood that the present invention 1s also useful in
multiple-tooth applications, such as bridges and bars for
supporting full or partial dentures. In those situations, the
patient-specific abutment would not necessarily need a non-
rotational feature for engaging the underlying implant(s)
because the final prosthesis would also be supported by
another structure in the mouth (e.g., one or more additional
underlying implants), which would inherently achieve a
non-rotational aspect to the design. In any event, using a
scanning process to obtain the necessary iformation about
the emergence profile shape of the gingiva and the dimen-
sional and/or positional information for the implant(s) (via
information markers in the temporary prosthetic assembly)
can lead to the development of an aesthetically pleasing
multiple-tooth system.

While the present invention has been described with
reference to one or more particular embodiments, those
skilled 1n the art will recognize that many changes may be
made thereto without departing from the spirit and scope of
the present invention. Each of these embodiments and
obvious variations thereof 1s contemplated as falling within

the spirit and scope of the present mvention, which 1s set
forth 1n the claims that follow.

What 1s claimed 1s:
1. A prosthesis assembly for attachment to a dental
implant, comprising;:

an abutment for non-rotationally mating with the dental
implant, the abutment including a flange and an outer
surface of the flange having a shape for shaping gin-
gival tissue 1n an anatomic fashion; and

an abutment cap configured to be removably coupled to
the abutment such that a bottom end of the abutment
cap aligns with the flange, the abutment cap including
a plurality of informational markers on a top surface of
the abutment cap that provide information concerming,
the abutment or the dental implant to assist a user in
designing a final prosthesis,
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wherein a first informational marker of the plurality of
informational markers provides one of a height or a
diameter of a portion of the abutment coupled to the
dental implant, and

wherein a second imnformational marker of the plurality of

informational markers 1s aligned with a flat of a non-
rotational feature of the abutment to indicate a location
of a flat of a non-rotational feature of the dental implant
when the abutment i1s non-rotationally coupled to the
dental implant.

2. The prosthesis assembly of claim 1, further including:

a temporary prosthesis removably coupled to the abut-

ment cap.

3. The prosthesis assembly of claim 2, wherein the
combination of the temporary prosthesis and the abutment
cap are removably coupled to the abutment.

4. The prosthesis assembly of claim 2, wherein the
temporary prosthesis has a non-round shape.

5. The prosthesis assembly of claim 1, wherein the
abutment cap and the abutment are configured to have a snap
{it engagement.

6. The prosthesis assembly of claim 1, wheremn the
abutment includes a female or male retention feature con-
figured to mate with a corresponding female or male reten-
tion feature of the abutment cap.

7. The prosthesis assembly of claim 1, wherein the
abutment includes a first anti-rotational structure configured
to mate with a second anti-rotational structure of the abut-
ment cap to non-rotationally couple the abutment with the
abutment cap.

8. The prosthesis assembly of claim 1, wherein the
abutment includes an anti-rotational feature for non-rota-
tionally mating with the dental implant.

9. The prosthesis assembly of claim 1, further comprising:

a fastening device configured to couple the abutment to

the dental implant, the abutment including an aperture,
the fastening device extending through the aperture and
coupling with the dental implant.

10. The prosthesis assembly of claim 1, wherein the
abutment cap has an anatomically shaped tooth structure and
1s a temporary prosthesis.

11. An abutment assembly for attachment to a dental
implant, comprising;

an abutment having a lower region and an upper region,

the lower region including an anti-rotational feature for
non-rotationally mating with the dental implant;

an abutment cap configured to be coupled to the upper

region ol the abutment, a top surface of the abutment
cap including one or more informational markers pro-
viding information concerning the abutment or the
dental implant, wherein the one or more informational
markers include at least one of a groove and projection
on the top surface; and

a temporary prosthesis removably coupled to the abut-

ment cap, wherein the temporary prosthesis has an
internal surface that has a shape that mates with the one
or more informational markers for non-rotationally
mating with the abutment cap.

12. The abutment assembly of claim 11, the abutment cap
and the abutment are configured to have a snap fit engage-
ment.

13. The abutment assembly of claim 11, wherein the
abutment includes a female or male retention feature con-
figured to mate with a corresponding female or male reten-
tion feature of the abutment cap.

14. The abutment assembly of claim 11, wherein the
abutment 1ncludes a first anti-rotational structure configured
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to mate with a second anti-rotational structure of the abut-
ment cap to non-rotationally couple the abutment with the
abutment cap.

15. The abutment assembly of claim 11, wherein the
abutment includes an anti-rotational feature for non-rota-
tionally mating with the dental implant.

16. The abutment assembly of claim 11, further compris-
ng:

a fastening device configured to couple the abutment to
the dental implant, the abutment including an aperture,
the fastening device extending through the aperture and
coupling with the dental implant.
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Twenty-seventh Day of September, 2022

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office



	Front Page
	Drawings
	Specification
	Claims
	Corrections/Annotated Pages

